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The property located at 80 Lister Avenue in the Ironbound sectiom of
Nevark, New Jersey is a former chemical manufacturing facility operated
by & number of firms, including Diamond Shamrock Chemicals Company
(Diamond Shamrock). An investigation conducted by the New Jersey
Department of Environmental Protection (NJDEP) and the U.S. Envirom=-
mental Protection Agency (EPA) confirmed in May 1983 the presence of
dioxin at the B0 Lister Avenue property. Diamond Shamrock entered into
a consent order agreement with NJDEP in March 1984, agreeing to secure
the site, to take measures to minimize public exposure to contamimatiosn,
and to undertake a site evaluation and » feasibilty study of remediasl

alternatives. This report documents the site evaluation.

i As part of the site evaluation, a Work Plan was prepared and submitted

[ to NJDEP in June 1984. The Work Plan was modified in response to MIDEP
comments and the amended Work Plan was approved in August 19864. A field
investigation was subsequently conducted at the site between September

and Movember 1984. Analytical laboratory testing has been performed on
the various samples obtained at the site and the results are reported —
herein along with the results of other testing and other site characcer—

ization data.

>
Chemical manufacture at the 80 Lister Avenue site began in the early <:>-
part of this century, but the period of most significance relative to <:,
the contamination observed at the site is from the end of World Har II &
to the mid~1970's. During this time pesticides and phenoxy herbicides

were the primary products manufactured, and dioxin occurs as a

contaminate in some of these products.
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other 663 samples were analyzed for one or more of the following param— S ae 2
. «
eters as specified by the Work Plant b
o 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD
or dioxin)
o Volatile priority pollutants (38 compounds)
o Semi-volatile priority pollutants (69 compounds)
] o Pesticides/herbicides (35 compounds)
o Inorganic/classical parameters (15 compounds)
A o 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF)
o Octachlorodibenzo-p-dioxin (0OCDD)
0 Asbestos
0 Various ambient sir/industrial hygiene
parameters. .
Results of the chemical analyses confirmed the presence of dioxin and a
— limited number of priority pollutant compounds on the site. Cenerally, ot—
the priority pollutant compounds detected vwith the grestest frequency o
and in the highest concentrations were those chemicals associated with J—
previous site operations. -
The site evaluation has established the following: o
' o Dioxin is present both inside and outside all the #
site structures, with the highest level of
contamination in the process and chemical manu- .
facturing buildings. Because of the extent of
. contamination and materials of construction,
decontamination is impractical.
o Approximately 70 percent of the existiang on-site
drums are contaminated with dioxia.
0 All of the tanks, sewers, and sumps sampled are
contaminated with dioxin.




1.0 INTRODUCTIOM

This report presents the results of the site evaluation conducted at the
80 Lister Avenue site (hereinafter "the site™). The vork has been
performed for Diamond Shamrock Chemicals Company (Diamond Shamrock) by
IT Corporation (ITC), and its subcontractors——Woodward-Clyde Consultants
(WCC) and Enviro-Measure, Inc. (EMI). This report is being submitted te
the Wew Jersey Department of Envirvonmental Protection (NJDEP) in
response to Administrative Consent Order I (ACO I) related to the site.

The report describes in detail the history of the site, the regional
environmentsl setting, and all the activities associsted with the site
evaluation as defined in the 80 Lister Avenue Work Plan (Work Plan).
Data associated with the field sampling and testing and analytical
laboratory testing are presented, and these data are subsequently used
to characterize the site with respect to the presence of 2,3,7,8-TCDD
(dioxin) and the U.$. Environmental Protection Agency (EPA) priority
pollutants plus 40 tentatively identified nonpriority pollutants in the
volatile organic analysis, base/neutral, and acid fractions for each
ssmple analyzed. Pinally, the available information characterizing the
site is evaluated to determine if an adequate dats base exists for
performing s feasibility study for remedial action. The following
paragraphs describe the main sections of the report in more detasil.

Section 2.0 presents the history of the site from its earliest known use
as an industrial site to its current condition. Particular esphasis has
been placed upon the period during which the hazardous materials knowm
to be present were smanufactured. A history of events leading to the
site evalustion presented herein is also provided.

Section 3.0 presents the regional environmental setting of the site
covering climste and meteorology, geology and landforms, surface and

ground water hydrology, flora and fauns, and land usage. Specific

E—

powjyy Bujeq

USWNI0P oYy JO AYyend
8|43 Uy} Jee|d 889] 8|
eBuw| w)iy oyl Jy :301L0N

(. 7 F N X ¥ F ]

oy3 03 aNp 9| 3 ‘ed130u




1-3

An evaluation of the results of the investigation of the site is pro-
vided in Section 7.0. The data are carefully examined from the stand-
point of providing an adequate definition of contamination of the iteas
characterized in Section 6.0, particularly with regard to adequacy for
performing a feasibility study. Areas of deficiency are clearly identi~
fied and a recoamended program for obtaining any required additional
data is presented.

References, tables, and figures for each section are provided at the end
of that section. Tables and figures are numbered sequentially according
to the section of the text in vwhich they are first referenced. For
example, the first two tables referenced in Subsection 2.6.2 would be
2.6.2-1 and 2.6.2-2. Appendices are presented sequentially at the end
of the report and are identified by letters (Appendix A, Appendix B,
etc.). A list of the material contsined in each appendix is provided at

the beginning of that appendix. The report Table of Contents is pro-
vided at the front of each of the volumes of the report.

oo d3FZ
®c o o
-_— -~
SeSgd
® 085
-~ o (9]
<. “ml
> i
gl LA
2 ~_o 'QI
Qg"g;
+ 2'Si°|
S*m >
ez 5]
[ -
3 e T =
-]
ER) »
~ «
|
—
—




2.0 SITE HISTORY AND EXISTING CONDITIONS

2.1 SITE LOCATION

The 80 Lister Avenue site is located in the Ironbound section of Rewark,
New Jersey., The site occupies approximately 3.4 acres on the north side
of Lister Avenue, It is nearly rectangular in shape, extending about
375 feet in an east-west direction and 405 feet north-south. The site
is bounded on the north by the Passaic River, on the east by the former
Sergeant Chemical Company site now owned by Diamond Shamrock, at the
southeast corner by the Duralac Company property, and on the south and
west by Sherwin-Williams Company property. Vehicular sccess to the site
is via & common right-of-way shared with Duralac and vhich enters the
southeast corner of the property. The property is formally described as
Lots 58 and 59 in Block 2438 on the tax maps of Mewark.

The location of the site within Mewark and the Ironbound section is
shown on the accompanying maps (Pigures 2.1-1 and 2.1-2).

2.2 SITE HISTORY

2.2.1 History Prior to Purchase by Dismond Shamrock

Industrial development on the site is reported to date from the

1870's. Dravings from 1914, revised in 1922, show the site to be part
of the Lister Agricultural Chemical Company property which extended for
some distance along the Passaic River. This plant site also included

most of the other nesrby industrial sites.

It was during the period of ownership by Lister that the site reached
its present dimensions following filling along the sowth shore of the
Passaic River to form the northernmost 30 percent of the property (Figure
2.2.1-1). Much of the remainder of the site is also filled with the
granular material reportedly used to fill the marsh lnqd‘fhfi existed ia
the natural state. Several buildings were on tha site incleding the
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Ownership by Kolker ceased in March 1951 when the Kolker Chemical Works
was acquired by Diamond Alkali Company (now Diamond Shamrock Chemicals

Company).

2.2.2 History During Ownership by Diamond Alkali and Diamond Shamrock
{March 1951 to March 1971)

During this period the manufacture of several products was either trans-

ferred to other locations or discontinued, leaving the phenoxy herbi-
cides as the only products of the plant. A major impetus for this
change vas an explosion in February 1960 which destroyed several plant
processes--when rebuilt the plant only included processes for the msnu~-
facture of the phenoxy herbicides and their intermediates. The layout
of the plant site prior to the explosion is shown in Figure 2.2.2-1.
Modernization and expansions continued during the 1960‘'s which saw total
phenoxy cepacity more than double to 15 million pounds per year. Prin-
cipal events during Diamond Shamrock and subsequent ownership are listed

in Table 2.2.2-1.

The changes started in 1955 with the transfer of Lindane manufacture to
another location. Production of low y-BHC continued until 19357 or 1958
when it also was relocated. The biggest change, however, was the trans-
fer of DDT production, which was moved to Texas in late 19358 or early
1959. During the late 1950's several process changes were instituted to
improve the operating efficiency of the plant. Among these wvas a change
instituted around 1956 to the trichlorophenol (TCP) process te recycle
trichloroanisole (TCA). A change in the handling of process effluent
also occurred in 1956 with the installation of sn industrial sewer
connecting to the Passaic Valley Sewerage Commission (PVSC) Lister
Avenue line. Pollowing installation of that connection, wmost of the
plant process wastes were discharged through the PVSC trestment plent.

An ezplosion in the TCP unit during Pebruary 1960 destroyed the large
five-story building in which it and several other plant processes had
been located. Following the explosion, a decision vas msde to limit
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, o 1963 - The 2,4-D acid process wvas rehabdbilitated. g ol - it
i The roof was raised permitting installation of s z’:gl
. new ventilating ducts to carry process fumes to & (g o
, new and larger caustic scrubber. I
{
‘ o 1965 - The melt, washing, and drying process for
the production of dry, flaked 2,4-D was in-
stalled, with a 40 percent increase in capa- —_—
city. These changes also reduced personnel coa~-
tact with the 2,4-D.
o 1967 - The final plant expansion saw the coa-
struction of a new and larger 2,4-D unit and the
! conversion of the former 2,4-D unit to the manu=
facture of 2,4,5-T. The TCP purification process
for dioxin removal via carbon filtration vas
added as part of this same expansion.
Operation at the plant continued until August 1969 vhen it was shex
down. The production units were cleaned out as they were shut dowm, and
between September and December the remaining rav materisls and prodscts
were sold and shipped. The plant vas Listed for sale and remained idle
thoughout 1970 until it was purchased by Chemicaland Corporatiom im
March 1971. It is noted that Chemicaland actually purchased the 1.8
~ acres and improvements owned by Diamond Shamrock, which then assigned |
rights to the 1.6 acres it had leased from Walter Ray Holding Compeny T® E
Chemicaland. 1 >
2.2.3 History During Chemicaland and Subsequent Ownership (March 1971 ) °
to _the Present)
Folloving purchase of the property by Chemicaland, equipment was i~ , h
1
stalled for the manufacture of benzyl alcohol which vas to be msde and !
sold by Cloray NJ Corporation, an affiliate of Chemicaland. Productisa

I of benzyl alcohol was not profitable, so they attempted to expand their
product line by manufacturing several specialty items and also by per-
forming custom manufacture on a toll basis. These efforts were all

unsuccessful and production ceased during the summer of 197).
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Little is known of the use of the property by Marisol, but eventually
this company started cleaning and clearing the site. Concerning the
clesnup, it is known that!
! o The product left in the equipment when the plant
was shut down on February 24, 1977, was removed

and placed in drvums, of which 570 remain on site
today.

o Some equipment known to be on the site following
i the shutdown was removed.

o Warehouse space and tankage was leased to SCA
Corporation which used it in conjunction with
waste disposal operations at their neighboring
plant. The date that SCA sta.ted to use the site
is not exactly known, but was prior to the summer
of 1982. -

During the spring of 1983, SCA continued to lLease and use a portion of
the site, vhile Marisol was working to prepare the office building for
occupancy., This was the situation in May 198) vhen results of samples
taken in April by the EPA showed hi;hvlcvnls of dioxin on the site and
NJDEP moved to control access to the property. On June 2, 1983, New
Jersey GCovernor Kean issued Executive Order No. 40 which has guided

control and cleanup activities since that dats.

2.3 GENERAL PROCESS DESCRIPTION
The processes described in the following paragraphs relate to the manu~
facture of 2,4~D and 2,4,5-T and their intermediates at the time the

.plant was shut down by Diamond Shamrock. These processes are most
relevant to the current scate of contamination at the site.

2.3.1 MNeTCP

NaTCP was mede in a batch reaction by the alkaline hydrolysis with
caustic soda of 1,2,4,5-tetrachlorobenzene (T‘CB) in the preseance of
methanol at temperatures and pressures nedr 165 degrees Centigrade and
130 peig, respectively., Methanol was distilled from the reaction msss
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2.3.5 2,4-D

Production of 2,4-D was carried out in batches by the alkaline condensa-
tion of the 2,4-DCP and MCA in the presence of caustic soda. The re~
sulting sodium 2,4-D slurry wvas filtered and washed to remove unwanted
sodium 2,6-D vhich vas discarded. The sodium 2,4-D was then continu-
ously acidified with sulfuric acid, washed to remove sodium sulfate, and
dried in an evaporator. The resulting anhydrous, molten 2,4-D was
stored for later flaking or for use in the preparation of the various

2,4-D esters or Dacamines.

2.3.6 2,4-5-T

Production of 2,4,5-T was carried out by an analagous process to that
used for the manufacture of the 2,4-D. All components of the process
were operated in the same manner, although at slightly different temper-

atures and pressures.

2.3.7 Esters of 2,4-D and 2,4,5-T
The esters of both 2,4-D and 2,4,5-T were formed by batch reaction with
the appropriate alcohol in the presence of sulfuric acid which scted as

a catalyst. The slcohol and dby-product water were distilled throughout
the reaction and the alcohol was held for later reuse in the process.
On completion of the reaction, the last traces of water were removed
under vacuum, and the ester wvas then transferred to storage to await

sale.

2.3.8 Amines of 2,4-D end 2,4,5-T

The uater-soluble dimethylamine (DMA) salts of 2,4-D or 2,4,5-T were
formed by the resction of a water solution of DMA with either wet or dry
2,4-D or 2,4,5-T. The resulting amine salt solutions were adjusted for
concentration and then stored for later sale. A proprietary line of
oil-soluble smines (the Dacamines) was prepared by the reaction

of W~oleyl-1,3 propylenediamine with either dry, molten D or T acids er
the flaked acids.
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2.4,2 Site Protection 23 i 5'
An investigation conducted by NJDEP in May 1983 confirmed dioxin con- g %%?I
‘ tamination as high as S1 ppm within the site boundaries. Following the - ‘El
i discovery of dioxin on the site, Diamond Shamrock, at the direction of
the NJDEP and EPA, took initial measures to control access to the pro-
perty and reduce the possibility that dioxin-contaminated material could —_—
leave the property. The principal measures were!
; o A fence was installed sround the property includ-
! ing the river front.
i 0 An around-the-clock security guard was placed at
the only gate providing access to the property.
The duty of the guard is to control entry onto
the premises and restrict it to asuthorized
personnel.
o The entire site, excepting areas covered by
buildings and equipment, was covered by a perme-~
able geotextile fabric (Amoco No. 2002 pelypro-
pylene stabilization fabric)., This fabric vas
weighted down by concrete blocks to prevent move~
ment by wind.
— Some portions of the fabric were disturbed during the sampling for the —
site evaluation field investigation. Repairs were made immediately to U
reestablish the protective integrity originally provided for the site. ;
2.5 SITE INVESTICATION °
Diamond Shamrock entered into an administra-ive consent order with the °
NJDEP on March 13, 1984. The order requires that Diamond Shamrock h
undertake certsin actions to secure the site, prevent exposure to con-
taminants, and determine the vertical and horizontal extent of chemical
contamination. The initial phase of the order requires the preparation
of & vork plan, the completion of a site evaluation, and a feasibility
study of remedial alternatives.

Diemond Shemrock submitted a Work Plan for the initial phase to the
N NIDEP on April 18, 1984, As a result of NJDEP review comments, the Work
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TABLE 2.2.1-1

RAW MATERIALS AND FINISHED PRODUCTS
DURING KOLKER, DIAMOND ALKALI,
AND DIAMOND SHAMROCK OWNERSHIP
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Raw Materials

Acetic acid Sulfuric acid

Acetic anhydride Dimethylamine (40X)
*Acetaldehyde Triethylamine
*Benzene Chlorine
*Monochlorobenzene 2-Ethylhexanol
Tetrachlorobenzene Butyl alcohol
*Chlorosulfonic acid Isopropyl alcohol
Methanol Butoxyethoxypropanol
*Oleum (202) *Nicotine

Phenol Sodium Hydroxide

Pinished Products

2,4,5-trichlorophenoxy acetic acid
2,4-dichlorophenoxy acetic acid
2,4,5-trichlorophenol
2,4,6-trichlorophencl
2,4-dichlorophencl
Monochloroacetic acid
*Hexachlorobenzene
*Dichlorodiphenyltrichloroethane
#*p-chlorophenyl~p-chlorobenzene sul fonate {ovex) —_—
*]1,1,1-trichloroacetaldehyde
*Benzensulfonyl chloride U
*p-chlorobenzenesul fonyl chloride —
*p-chlorobenzenesul fonamide >
%4,4'-dichlorodiphenylsul fone -~
*p-acetylaminobenzene sulfonyl chloride °
*p-methoxybenzene sulfonyl chloride : °
*1,2,4,5-tetrachlorobenzene
Amine salts of 2,4-D (dimethyl and triethyl amines) h
Amine salts of 2,4,5-T (dimethyl and triethyl smines)
Esters of 2,4~3 (butyl, 2-ethylhexyl, isopropyl,
butoxyethoxypropyl) .
Esters of 2,4,5-T (butyl, 2-ethylhexyl, isopropyl,
butoxyethoxypropyl )
Amine salts of N-oleyl-1,3)-propylenediamine
. *¥icotine sulfates
: Muriatic Acid
*2,5~dichlorophenyl =p~chlorobenzens sulfonate

NOTE: The asterisk denotes raw materials and products not used or made
afcer the explosion in Pebruary 1960




TABLE 2.2.1-2

CHEMICALS PRODUCED BY KOLKER CHEMICAL WORKS

Product

2,4-D
2,4,5-T
boT

HCB

Ovex
Lindane
Low y-BHC

Estimated Total Production
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DATE
3/51

1/56

1957-58
1958-59

2/¢0

4/60

Mid 1961

-1963

1/65

TABLE 2.2.2-1

MAJOR EVENTS DURING DIAMOND SHAMROCK AND
SUBSEQUENT OWNERSHIP

DESCRIPTION

Kolker Chemical Works, Inc., acquired by Diamond Alkali
Co. Included in the transaction was the l.8-acre parcel
(the northeast portion of the site) on which the
herbicides and DDT were being produced.

Easement obtained to construct a ten-inch sewer under the
Central Railroad of New Jersey (now Conrail) tracks. A
sever connecting the plant to the PVSC sewer was sub-
sequently installed. Following construction, most process
vastes were diverted from the river to the PVSC treatment
plant.

Low y ~ BHC production transferred to another location.

DDT manufacture suspended following construction of a
plant in Texas.

An explosion in the WaTCP unit destroyed the building in
which it and several other products were made. Pollowving
this explosion, manufacture of all products other than the
phenoxy herbicides and their intermediates was
discontinued,

A l.6-acre parcel (the southwest portion of the site) was
leased from the Triplex Oil and Refining Co. (later Walter
Ray Holding Co.) to permit expansion of the plant.

Startup of new units to make NaTCP, DCP, and MCA.
Rehabdilitation of the 2,4~D acid process performed. In-

cluded was instsllation of improved ventilation in the
area where 2,4-D and 2,4,5~T were made.

Startup of the melt, washing, and drying process to pro-
duce anhydrous, flaked 2,4-D. Capacity incressed by 40
percent with this change.
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DATE

10/67

8/69
f 9/69-12/69

1/10-2/1

3/16/71

4/711-8/73

9/13
S/14-9/74

2775

11/22/7

2/24iM

-2/

TABLE 2.2.2-1
(Continued)

DESCRIPTION

Construction of new 2,4-D unit and conversion of former
2,4-D unit to make 2,4,5-T completed. Both products were
now made by the melt, washing, and drying process.
Capacity increased by 54 percent for 2,4~D and 67 percent
for 2,4,5-T. Purification of TCP also instituted as part
of this expansion.

Production at the plant terminated by Diamond Shamrock.

All remaining raw materials and products were sold and
removed from the site. Plant equipment was cleaned.

No activity. The plant was for sale.

Chemicaland Corp. purchased the 1.8-acre portion of the
site and improvements from Diamond Shamrock, which alsa
assigned rights to the lease of the 1.6 acres owned by
Walter Ray Holding Co. to Chemicaland.

Cloray WJ Corp. (a Chemicaland affiliace) produced benzyl
alcohol and some other specislties and performed custoa
manufacturing in the plant. Operations were suspended in
August 1973,

Chemicaland contracted to meke 2,4-D for Diamond Shamrock.

Limited quantities of 2,4-D were made during this period
but none was delivered to Diamond Shamrock. Operations
were suspended and the staff vas laid off in September
1974,

Operations resumed by Chemicaland vhich was now making
2,4~D for Occidentgl Chemical Co.

Occidental Chemical assumed control of the management of
the plant and continued to msnage the plant until February
24, 1977, vhen control wvas returned to Chemicaland.

Chemicaland laid off all personnel and shut down the plant
as things stood. .

Mo information available on sctivities during this period.
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DATE

1980

/a1
1981-82
1982-83

5/83

TABLE 2.2.2-1
(Continued)
DESCRIPTION
The 1.8-acre parcel owned by Chemicaland was acquired by
William Leckie (successor to Walter Ray Holding Co.),
consolidating ownership of the whole site in his name.
The entire 3.4~acre site was sold to Marisol, Inc.

Plant cleanup and clearing undertaken by Marisol.

SCA Corporation leased part of plant and tank farm from
Marisol.

Dioxin was found on the site. Clesnup action initiated by
NJDEP and the EPA. Dismond Shamrock secured the site
pending evaluation and cremediation.
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3.0 REGIONAL SETTING

3.1 CLIMATE AND METEOROLOGY

3.1.1 GCeneral

Climste and meterological conditions at the site have been characterized
from 40 years of weather records available from the Mational Weather
Service at Newark Internationsl Airport. The airport is located approx-
imstely three miles southwest of the site in & similar physiographic
setting. The climatic data at the airport are, therefore, considered

representative of conditions at the site.

The climate of the site is humid and is typified by moist, warm summers
and moderately cold winters with winds of moderate velocity. The land
around the site which was originally flat and marshy is now slmost fully

developed by industry and associated infrastructure.

3.1.2 Wind

Prevailing winds in the site area are from the southwest with ocaly small
seasonal variations in direction. Mean wind speeds are generally high-
est during the vinter and spring months (10 to 12 miles per hour), while
the lovest values (8 to 9 miles per hour) occur during the summer
season. The predominant wind direction for winter months is west-
northwest (13 perceat of the time) while southwest (42 percent of the
time) winds predominate during the susmer. The highest vind speed
recorded in the sres wvas 82 wiles per hour from the east in November
1950. During the 50-year period ending in 1965, 23 tornadoes were

recorded in New Jersey resulting in two deaths end damage in the range

. of $2.5 million (Dunlap, 1967).

The wiads of the Mewark ares are greatly affected by two factors--the
Atlantic Ocean and the topography of the surrounding area. Te the
northvest are ridges oriented roughly in a south-southwest to nocth-

northeast direction. These ridges rise to an elevation of sbeut 200
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(October) to 4.27 inches (August). Table 3.1.4-1 provides average pre-
cipitation data for Newark, including monthly and 24-hour maximms,

Precipitation patterns at the site are influenced by wind direction.
Vinds from either the north or the south bring most of the precipitatioa
that falls in the area. MNortherly vinds consist of continental polar
vinds from Canada which collect moisture over the Creat Lakes. This
moisture is carried to northern New Jersey where it is deposited as rain
or snow. When the wvind is from the south, the warm, moist coastal wvinds

bring moisture into the area.

3.1.5 Evaporation
Evaporation studies done in the area between 1956 and 1970 show that the

sverage annual pan evaporation for Newark is 49.69 inches. Pan evapors-
tion in Newark is highest in the month of July at 6.99 inches and lowest
in the month of December at 1.64 inches. These evaporation values

represent estimates occurring from a Class A pan (Farasvorth and

Thompson, 1982).

Free water surface evaporation is the amount of vater evaporated from a
shallov lake, wet soil, or other moist natural surface. It is roughly
70 percent of the evaporation from s Class A pan fcr the same mece-
orological conditions. The annual free vater surfsce evaporatioca for

Bevark is calculated to be approximately 33 inches.

3.2 CEOLOCY AND LANDFORNS

3.2.1 Physiography
The site is situated in the Piedmont Lovland section of the Piedasat

Pysiographic Province. This province is located between the Atlastic
Cosstal Plain and the Valley and Ridge Province (Figure 3.2.1-1).
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rocks wvere intruded into the sediments {Palisades sill, diabase dikes)
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and extruded onto the sediments (Watchung basalt flows) during the

period of deposition.

The Newark Basin is bounded on the northwest by the Ramapo Border

Fault. This fault is & normal fault which separates the Precambrian
rocks of the highlands from the Triassic-Jurassic rocks of the low-
lands. During the period of deposition and active tectonics, down-
dropping of the basin continued along the fsult. As a result, the rocks
in the basin generally dip 5 to 25 degrees to the northwest. The oldest
exposed formations are seen along the eastern edge of the basin and the
youngest rocks are seen along the western edge at the fault. The total
stratigraphic thickness of rock units deposited in the Mewark Basin is
calculated to be in excess of 30,000 feat.

The bedrock underlying the site is the Passaic Formation (Olsen, 1980),
which is more commonly known as the pre-basalt portion of the Brunswick
Formation (Kummel, 1940). This formation consists chiefly of soft red

shale and sandstone.

Approximately 15,000 years ago, the ares arcund the site was probably E
part of a delta (Figure 3.2.2-2) before being submerged beneath Lake >
Hackensack (Figure 3.2.2-3). The lake vas fed by a retreating ice sheet <:>
to the north, dammed by a terminal moraine on the south, snd confined °
between two erosional remnant ridges. About 10,000 years ago, the h
terminal moraine damming the lake was breached, resulting ian the drain-
age of the entire body of water. The lake bed left behind developed

into a flatland forest and a mesdow now called the Mackensack Meadous.

C' The Hackensack Meadovs lies between the First Watchung Mountain and the
Palissdes Ridge (Lovegreen, 1974) (Figure 3.2.2-1), and is a physio-
graphic feature formed by sediment deposition in the bottom of the
extinct glacial Lake Backensack. The sediments consist of deposits of
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mean high water and mean lover water) is reported by NOAA as S.1 (eet.
The spring range (average semidiurnal range occurring semimomthly as a
result of the moon being New or Full) is reported by MWOAA as 6.1 feet
with the mean tide level (midway between mean lov vater and meaa high
water) at 2.5 feet.

The United States Geologic Survey (USGS) has developed equatioms usimg
standard regression techniques for estimating meen snnusl flow of New
Jersey streams. Because the Passaic River lies above the Fall Lise
(line of transition from the Atlantic Coastal Plain to the Pisdmomt
Plateau), the USGS considers the river to be a noncoastal draisage

basin. Flow in noncoastal drainages can be expressed as (USCS, 1984):

wean annual flow (cfs) = 1.534 A
wvhere A = drainage area in square smiles
cfs = cubic feet per second

Table 3.3.1-1 shows the mesn annual flows for the Passaic River at the
Little Palls gaging station and for the gaged tributary streams below
Little Falls. The total drainage area of the Passaic River Basia is
approximately 900 square miles which means that 55.5 square miles are
not gaged in the lower basin. Using the USCS equatioa for somcosstal
drainages, mean annual flow from the 55.5 square miles is calculated teo
be 85 cfs. Adding this flow to the total in Tsble 3.3.1-1 yields a msan
annual flow at the mouth of the Passaic River of 1,392 cfs, or approxi-
mately 1,400 cfs.

The seven-day ten-year discharge (7-10) is the low flow chet masy be
axpected to occur on seven consecutive days on the average of sace every
ten years. A 7-10 value vas estimated for the Passaic River at the
project site from the Little Falls, Mew Jersey gaging statiea dats aad
extrapolated by considering the additional dreinage ares betwees Little
Falls and the site. Assuming the total drainage ares is appreximately
900 square miles, the 7-10 value has been estimated to be 68 cfs.
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Passaic River Dredging

A number of changes have been made to the river channe! since the flood
of 1903 that limit the severity of flooding that could ocecur from a
similar storm. These factors include bulkheading and filling of the

channel, dredging of the channel, and construction of dams on the riwver.

The Passaic River channel and the shipping channels in Newark Bay and
the nearby Hackensack River are active commercial channels that are
regularly msintained. The channels are dredged to permit navigatioa by
barge and boat traffic. The dredging program is performed by the U.S.
Army Corps of Engineers (COE). The COE (1975) has divided the navigabdble
portion of the Passaic River into four separate sections of differeac
project depths: the 10-foot, 16-foot, 20-foot, and 30-foot Projects
(Pigure 3.3.1-2).

The downstrean limit of the 10-foot Project (channel dredged to a 10-
foot depth) is approximately 8 miles upstream from the mouth of the
Passaic. The l6-foot Project ends approximately 7 miles upstreans from
the mouth. The 20-foot Project axtends to just downstream from the Bew
Jersey Turnpike Bridge. The 30-foot Project includes the rest of the

Passaic River to the confluence of the Passaic and Hackensack rivers.

The site is located on that section of the river designated as the 20~
foot Project. In 1937 the Passaic River channel vas dredged to a depth
of 20 feet from the downstream limit of the 2V0-foot Project to the
Jackson Street Bridge (Figure 3.3.1-2). Earlier, between 1921 and 1923,
vavious portions of this segment of the channel wvere dredged to the
project depth of 20 feet. Since 1937, however, no portion of the 20-
foot Project downstream from the Jackson Street Bridge has been dredged
(coe, 1984).

Because commercial traffic on the Passaic River above the 30-feet Proj-
ect is declining, the COEZ has indicated that there may not be any ressos

3J110N
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and moves through and is stored in geologic formations. Ceologic forme-
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tions vhich can yield economically significant quantities of water te
wells or springs are called aquifers. The regionel aquifers in the
vicinity of the site are the bedrock of the 8runswick Formation of
Triassic age and the unconsolidated glacio-fluvial sands and grawel

deposits of Pleistocene age.

The principal source of ground water in the ares is the rocks of the
Brunswick Pormation. The shales and sandstones are generally capadle of
sustaining moderate to large yields to wells, but the Orange Mouataim
Basalt is capable of only small to moderate yields. The unconsolidated
Pleistocene sand and gravel deposits, slthough capsble of sustsising
large yields, are of somewhat limited extent in the vicinity of the

site.

Water in the rocks of the Brunswick Formation occurs uader both umcea~
fined and confined conditions. In the upland aress, the aquifer is
generally unconfined. In the lowlands of the Hackensack MNeadows, the
~ aquifer is generslly confined or semiconfined by glacio-lacustrime

clay. Uhere the aquifer is confined by relatively impermeable layers,
it is commonly under artesian pressure. The srea sround Newark has bees

subjected to heavy pumping, however, and the artesian pressure has beea

parts of the aquifer such that it no longer behaves as & coafined

E
reduced. In part of Newark, extensive pumping has actually dewatered °
aquifer (Michols, 1968). “

The ground water moves im the bedrock both vertically and horizostslly

from zones of secondary porosity through systems of iaterconnected
joints and fractures. Most wells that are screened ia this iaterwel
drav from more than ose vater-bearing zone, but the boundaries of the
tones have not yet been accurately defined. Some wells penetrate fres
400 to 600 feet below ground surface to reach these zones. The best

' producing wells, hovever are 300 to 400 feet deep (Wichols, 1968).
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Passaic River, the water levels by the year 1900 had been pumped to 40
to 130 feet below ground surface. Continued pumping in the 1900's has
lowered the water level even further. This can be seen by comparing the
contours in Figures 3.3.2-1 and 3.3.2-2. In 1879, evaluation of wells
in the vicinity showed ground water levels from a few feet above to 25
feet below the ground surface. The heavy pumping has reversed the
natural gradients in this vicinity and the dredging of the shipping
channels in Newark Bay and the Passaic River has exacerbated the salt
water intrusion problem by removing part of the barrier between the

ground and surface waters (Nichols, 1968).

Cround water wells wvithin a one-mile radius of the site were identified
through permit records on file with the NJDEP. Tsble 3.3.2-1 presents
the identified wells and their locations along with the relevant infor-

mation obtsined from the well permits.

3.4 FLORA AND PAINA

The land in the vicinity of the site coasists of tidal marsh and built-
up land which is classified primarily as urban industrial. The ter-
restrial ecology of the natural environment is restricted to the tidal
marsh, vhich has been modified by its proximity to the urban industrial-
ized area. The industrialized area consists of a considerable number of
buildings end an extensive amount of paved surface with very little

exposed ground available to support flora or feuna.

Vegetation in the tidal marsh is primarily Phragmites australis (common
reed), plus other wetland species such as Typha sugustifolia (cattail)
and Scirpus americana (bulrush). The terrestrial animals expected to be
found in the immediate vicinity are likely to include various ground-
feeding birds, eastern cottontail rabbits, and other small mammals such
as the mesadov vole. In the open marsh, muskrats sre common and harp~

tiles such as the garter snake and American toad are also present.
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. o Provide adequate supplies of industrial land uses 2 g%’a"
which, in turn, will generate a broad range of 2* &8
job opportunities within the community. .|

o Concentrate heavy industrial land use in the
Meadowlands area; light industrial uses in both
the Ironbound and the Triangle area (the area —
generally defined by Mulberry Street, Market
Street, and McCarter Highway).

o Allow for the controlled expansion of industrial
development within areas where growth is now
restricted due to incompatible abutting land
uses.

The closest land area zoned for residential use in MWevark is approxzi-

mately one-quarter mile from the site.
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TABLE 3.1.2-1
SEASONAL AND ANNUAL OCCURRENCE OF WIND DIRECTION

OCCURRENCE (Percentage of Time)

WIND
DIRECTION SUMMER AUTUMN WVINTER SPRING  ANNUAL
" 3.3 3.7 & a3 3.8
WNE ? 10 8 ? 8.0
NE 5.7 6.3 6.7 6.7 6.4
ENE 3.7 3.7 3.3 5.7 '
) 3.7 3 3 5.3 3.8
‘ £st 4 3.7 2 6 3.9
: se 7 27 1 3 2.6
ssg 6.7 4 2 4.3 4.3
s 5.7 s 2.7 3.7 6.0
ssy 11.7 10 ? 7 8.9
v 12 1.9 9.7 s 10.4
wsw s s 0.3 1.7 8.3
- v $.7 ? 7.7 $.7 6.5
Wy 6.7 7.3 13 9 9.0
w 5.7 6.7 1 8.3 1.9
o s 6.3 9.3 1.7 1.1
98.3 98.1  99.7  99.4  99.0
Reference: WCC, 1982
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January
February
March
April
May
June
July
August
~ September
October
November
December

! Year

TABLE J.1.4-1

PRECIPITATION DATA
NEWARK, NEW JERSEY

(Data Period~ 1944 to 1983)

PRECIPITATION IN INCHES (Water Equivalent)

NORMAL :3:;:2:
2.91 .12
2.95 4.47
3.93 6.29
3.44 6.42
3.60 6.28
2.99 6.40
4.03 8.02
427 11.84
3.44 9.00
2.82 6.70
3.61 8.42
3.46 7.24

41.48 11.84

Reference: MNOAA, 1983

YEAR

1964
1956
1954
1958
1968
1975
1975
1953
1975
1955
1972
1973

Aug.
1955

MAXIMUM
IN 24 HRS.

1.78
2.43
2.38
2.01
4.11
2.31
3.40
7.84
5.27
3.04
3.78
2.14

7.84

YEAR

1962
1961
1969
1958
1968
1973
1971
9
1971
1973
1972
1973

Aug.
1
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TABLE 3.3.1-1
DRAINAGE AREAS AND MEAN ANNUAL FLOWS

IN THE PASSAIC RIVER BASIN

STREAM AND STATION

Passaic River at Little Falls
Saddle River at Lodi

Weasel Brook at Clifton
Third River at Passaic

Second River at Belleville

TOTAL

(l’lOOO U.S. Ceological Survey Data

Reference: USCS, 1984

DRAINAGE AREA

(sq. mi,)

162
4.6
4.5
11.8
11.6

844.5

nean amvuartl?
PLOW
(cfs)

1,166
98

6

22

18

1,307
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TABLE 3.3.2-1

L - (Continued)
ToTAL BELou
DATE SELov  viEW  praweren  SURFACE use roamaTiON(!)
REPORTED ADDRESS OWNIER DRILLED SURPACE (gps) (in) BLEV:J!ON
'u("f“:)’“ BEDROCK
(1)

183 Poundry St. Arkansas Company 1963 400 (3] 8 - Industrial TRy,

Neverk
i 50 Paris St. Federal Pacific 1933 500 230 10 120 Industrisl TRy,
«‘ Newark Elec. Prod.
s 18 Avenue "L" John Englehorn 1952 500 450 10 - Industrial TR,
v Nevark & Sons

84 Foundry St. Pfuff & Kendall 1963 200 100 6 - Industrial TRy

Newark

Lincoln Hwy. Caca-Cola Co. 1981 650 20 6 9 Domestic TRy

Kearny

354 Doremus Ave. ' Celanese Chemical 1981 100 100 - - Industrial TR,

Nevark Company

260 Schuyler Ave. Standard Plastics 1974 230 150 6 105 Industrial TR,

i Kearny
'
1) -
™, Brunsvick Formation
Referencet Mew Jersey Department of Environmental Protection files
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(Continued)
E
romas e
DATE SElov  viEw  praerm | SURFACE use rormatioN(1)
REFORTED ADORRSS o DRILLED  SURPACE  (gpm) (in) szle;r 10m
""("‘“:;‘“ BEDROCK
(f)
574 £, Perry St. Techaleal Plastic 1981 300 422 ] 3] Industrial TR,
Newark Extruders, Inc.
244 Dubas St. WilPet Tool Manu- 1961 100 520 10 - Industrial TR,
Kearny facturing Co.
Bergen Ave. Mick Verzaleno 1959 233 130 ¢ 143 Industrial TR,
Kearay
Harrison Reynelds Metal 1941 467 350 8 i/ | Industrial TR,
) CO.
100 Schuyler Ave. C4A Exxon 1982 25.5 - 4 - Observation Sand
Kearny Well
100 Sehuyler Ave. CsA Exxon 1902 22 - 4 - Observation Sand
Kearny Well
100 Schuyler Ave. CSA Exxon 1982 23 - 4 - Observation Sand
Kearny Well
“)‘I’lb s Brunswick Formation
Referencet New Jersey Departaent of Envirenmental Pretection files
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TABLE 3,3.2-1

ey (Continued)
TOTAL oerou
perm
rORTED ADORESS J— DATE BELOW  YIELD  DIAMETER PurACh use  roamation(!)
e : DAILLED  SURPACE  (gpm) (in) o .
ELEVATION BEDROCK
Pennsylvanis Ave. Monsante 1983 10.3 - 4 - Monitoring Sand
Kearny Well
Peonsylvania Ave. Monsanto 1983 9.5 - 4 - Monitoring Sand
. Kearny Well
, Pennsylvania Ave. Monsanto 1983 10 - 4 - Monitoring Sand
i Kearny Well
Pennsylvania Ave. Monsaste 1983 10 - ) - Monitoring Sand
Kearay Well
500 fr. W. of Syncon Cerp. 1976 403 - 10/8 - - -
Jucobus 1/4 mi. ¥,
of Pulaski Skyway
v ey
F s
b A T
i :?‘-:;,f g (”Tl' e Brunsvick Pormatien
Reference: New Jersey Department of Environmental Pretection files
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4.0 SITE INVESTICATION

A comprehensive field investigation and sampling program was developed
for the site evaluation., Major considerations in the development of the
program included: sampling and analytical testing methodologies; sample
collection, handling, documentation and transportation; initiation of a
health and safety program to protect project personnel and the general
public; and quality assurance/quality control (QA/QC) protocol.

The selection of specific sample locations for soils, buildings and
structures was concentrated at those points on tha site considered to
have the highest potential for the presence of dioxin and/or other
contaminants. This biased sampling approach, based on plant historical
data, vas considered to provide the best data base available for a
realistic overall evaluation of the extent of site contamination. A
plan of the site showing major buildings and facilities and other
physical features is provided in Figure 4.0~1,

A variety of sampling activities was performed to characterize the
levels of chemical contamination at the site and to meet required health

and safety and QA/QC requirements. These included!
o Asbient air samples
o Industrial hygiene samples

© Chip, wipe, and bulk samples from existing build-
ings, tanks, piping, equipment, and sewers

o Ssmples of soil
o Samples of ground water
o Samples of Passaic River vater and sediments

o Samples of background soil

o Samples of on-site drums
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sequential numbers were assigned to all drums, regardless of their

location.

The four-digit sample location numbers wvere assigned by the Sampling
Coordinator before sampling personnel were sent into an assigned area,

and this information was recorded in a field log notebook.

Additional information detailing sample identification is provided in
Appendix A,

Key project personnel and their major duties and responsidilities during

the site investigation included:

o Field Operations Manager - Overall supervision of
daily field activities, client and regulatory
agency liaison, and responsibility for adherence
to programs and schedules.

o Site Manager - Administration of site personnel
and equipment, supervision of equipment, and
materials purchases and maintenance.

o Sampling Coordinator ~ Supervision of sample
handling staff and responsibility for maintaining
proper sample handling techniques, sample ship-
ment, and documentation of sample records.

0 Task Supervisors - Supervision of field personnel
assigned to specific tasks (i.e., chip samples,
drums, near-surface soil samples, etc.) and
responsibility for field documentation of these
tasks.

o Site Health and Sefety Coordinator - Respoasibil-
ity for the administration of on-site health and
safety programs, personnel monitoring, and decon-
tamination procedures.

¢ QA Program Manager - Responsidbility for supervi-
sion and documentation of QA/QC program.
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0 A procedure to comply with the New Jersey Worker 3 's’?il
and Community Right to Know Act. 2 &
-
o An Emergency Action Plan which provided detailed l
procedures in case of an accident or illness on
site,
At least one industrial hygienist was on site at all times to coordinate
the health and safety program.
4,1,2 Sample Handling and Documentation
A project-specific Standard Operating Procedure (SOP) was developed for
sll sample handling snd documentation. This SOP is provided in Appendix
A, and describes in detail field sample collection, the unique identifi-
cation of samples, the shipping of samples to laboratories for analysis,
the documentation associated with all these activities, and the report-
ing and permanent filing of the sanalytical laborstory results. Attach-
ments 1 and 2 to Appendix A provide detsiled information on sample
identification codes and procedures for field log notebook entries,
. respectively.

A brief summary of sample handling and documentation procedures is

provided in the following paragraphs.

Each day's sample collection was planned in advance by the Field Opera-
tions Manager. The Sampling Coordinator then assigned an alphanumeric
code designation to each sample, and entered them into the Master Sample
Coliection and Shipping Log. The code designation indicated: sample
origin (relative to the site grid), sample type, depth (vhere eppropri-
‘ _ ste), and laboratory destination(s). Each sample collected was logged
¥ into s field log notebook by the person obtaining the sample. A label
vith the alphanumeric code was stteched to the page describing the

sample collection.
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Some adjustments to the QA Plan were necessary at the beginning of the
project due to changes in the scope or objectives of the program, logis—
tical problems, or requests by the NJDEP. These adjustments included
cedefinition of the collection schedule for sampling equipment rinsates,
field blanks, and trip blinkl; reassessment of preservation needs and
shipment requirements; and revision of the sample custody procedures.
The revised QA/QC procedures instituted for these areas are descridbed in
the following subsections. In addition, the details of the QC proce-
duresy folloved during preparation of sample containers are provided.
Finally, a description of the requirements for QC check samples ar the
participating laboratories is presented, and the QC checks iniriated at

the program level are described.

§.1.3.1 Field and Trip Blank Requirements

For this project, a field blank was defined as laboratory-pure water
poured over a piece of sampling equipment and caught in an empty ssmple
container on site. A field blank was obtasined by s saspling tean wesber

immediately prior to the start of each day's collections. The field
blank is identical to the "equipment rinsates" described in the origimal
QA Plan. The water and containers for field blanks were provided daily
to the sampling teams by the Sampling Coordinator, wvho received them

o
]
>
from che Middlebrook Pike laboratory. °
o
£

Trip blanks consisted of laboratory-pure water provided to the sampling
teams in sealed sample containersi the containers wvere filled at the
Middlebrook Pike Laboratory, labeled by the on-site Ssmpling Coordi~
t nator, and issued daily to the sampling teams. They were handled i

exactly the same manner as the fie!d samples, but the containers were

not opened on site for any reason.

The frequency requirement requested by the NJDEP for field and trip
§ blanks, was one field blank and one trip blank per day. Blanks asseci-
ated with soil and river sediment samples were routinely anslyzed feor
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returned to the Sampling Coordinator with the samples. As the field
sampling personnel released the samples to the sample handling person-
nel, they signed the Chain-of-Custody records, marking the first custody

transfer,

4.1.3,4 Sample Container Preparation

All sample containers used at the site were supplied by the Middlebrook
Pike laboratory. The containers were cleaned prior to shipment to the
site according to the procedure described in the Work Plan. One con-
tainer from each set of 40 was rinsed with laboratory-pure water, and
the rinsate was analyzed for the same parameters as the sample to be
collected in that type of contairer. Lot designations indicating the
check analysis performed were assigned to each set of 40 containers and

these were written on the boxes, indicatin; the check analysis

performed:?
DX _ _ Dioxin
AR _ _ Metals
PP _ _ All PP parameters (used for soil containers)
20 _ _ Extractable Organics
PO _ _  Purgesble Organics
CN _ _ Cyanide
OH Phenols.

The last two characters of the lot designation indicate the lot

number. As containers were issued to sampling teams on site, the lot
designations were recorded in the Master Sample Collection and Shipping
Log. Records including preparation dates, analytical data, and final
results verifying contsiner quality were filed with the project dats.

4.1.3.5 Laboratory Quality Control Checks
Samples collected from the site were shipped directly to one or all of

the three participating IT Analytical Services laboratories for analy-
sis. EPA Contract Laboratory Program (CLP) methods were used for ansly-
sis of dioxin and the organic priority pollutants, as described in the

Work Plan, with stated modifications in the case of the dioxin
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4,1.3.6.1 Non-VOA Field Blanks

Routine field blank requirements included analysis of volatile organics
for blanks associated with soil and sediment samples only. Between
October 9 and October 23, 1984, 10 additional field blanks were randomly
assigned in conjunction with the usual VOA blanks for analysis of
metals, cyanides, phenols, semivolatiles, and dioxin (two blanks for

each parameter).

4.1.3.6.2 Blanks

A set of three unused gauze wipes was prepared at the Directors Drive
laboratory as blank samples. They were assigned label numbers by the QA
Program Manager and inserted into the on-site schedule for shipment with
routine site samples to the laboratory for analysis of dioxin. Simi~-
larly, a set of three soil samples (Clarksburg soil, clean with respect
to dioxin, originally obtained from Mason & Hanger-Silas Mason Company,
Inc., EPA-OHMSETT Facility, Leonardo, New Jersey) were obtained from the
Directors Drive laboratory, labeled, and inserted into the routine on-

site schedule for shipment to the laboratory for dioxin analysis.

4.1.3.6.3 Blank Spikes
Three dioxin-spiked wipes and three dioxin-spiked soils were issued

concurrently with the blank samples described above.

Spiked wipe samples were prepared at the Directors Drive laboratory by
soaking unused gauze wipes with solvent, then injecting 40 nanograms
(ng) of dioxin directly onto esch vipe. Samples were then individually
labeled and inserted into the routine on-site schedule for shipment back

to the laboratory for dioxin analysis.

Clarksburg soil spiked with 671 ppb of dioxin was obtained from the
Directors Drive lsboratory. The soil was spiked as part of e study
performed for the USEPA-OHMSB by ITC (ITC, 1983). The dioxin level of
671 ppb was established by multiple analysis at the Directors Drive
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4.1.3.7 Corrective Action

Results for quality control check samples (in particular, field and trip
blanks) were reviewed, as available, over the course of the project.
Corrective actions were taken on an as-needed basis, including reanaly~
sis of reextraction samples and resampling some locations when field

blanks indicated potentisl contamination.

4,.1.4 Analytical Methods
The methods used for the analysis of samples vere either EPA or other

approved analytical procedures. These methods were presented in detail
in the Work Plan and significant modifications were not required during
the analyses of the samples. Table 4.1.4-1 presents the matrices and
the analytical parameters for which analysis was performed. Table

4,1.4-2 lists by parameter the analytes for each analysis.

As veferred to in this report, priority pollutants are the organic
base/neutral/acid (BNA) analysis, volatile organic compounds (VOC)
analysis, pesticides and PCBs analysis, herdbicide analysis, metals
analysis, total cyanides, and total phenols. The BNA's, VOC's, and the
pesticides and PCB's were analyzed according to the EPA Contract Labora-
tory Program (CLP) organic analysis requirements. Additionally, 40
extraneous beakl (as defined in the Work Plan) in the BNA and VOC analy-
ses were library searched. All results were produced and reported
according to the CLP protocols. The herbicides, metals, total cyanide,
and total phenols vere analyzed by EPA (1979, 1982) methods for waste

snalysis.

Dioxin wvas analyzed according to EPA protocols for dioxin in soils.
Appropriste modifications were made for analysas of matrices other than
soils. Detsiled procedures are provided in the Work Plan. In additioa
to the analysis of dioxin, 10 percent of the soils (near surface and
borings) and river sediments were analyzed for 2,3,7,8-tetra-chlorodi~
benzofuran and octachlorodibenzo-p-dioxin. Procedures for these wethods

are also provided in the Work Plan,
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o Samples having concentrations sufficiently out of
the linear calibration range would be reanalyzed
as a one gram sample

o One-gram samples that were still out of the
linear calibration range would have their
extracts diluted,

If reanalysis was required to obtain results within the linear calibra-
tion range, but insufficient or no sample remained after the initial

analysis, only a dilution of the extract wvas performed.

4.2 SAMPLING, MONITORING, AND PHYSICAL TESTING

4.2.1 Ambient Air
Ambient air sampling was conducted at the site for establishing baseline
conditions and for comparison of site data to data collected by the

NJDEP at other sites in the Newark area.

A single air sampling location, the roof of the office/laboratory build-
ing, was utilized for the baseline sampling. This location (Figure
4.2.1-1) vas approximately 10 meters above ground level and on the
southern end of the site. Data from this single sampling location is
considered representative of baseline ambient concentrations at the site

because of the wind exposure at this point.

The samples and monitoring dats were collected over 24-hour periods for
31 consecutive days beginning at noon on September 8, 1984, and ending
at noon on October 9, 1984. Data vere collected for a 3l-day period so
that an indication of the range of variation could be obtained.

The sampling and monitoring program included the measurement of the

following parameterst

o Total Suspended Particulate Matter
o Inhalable Particulate Matter
o Metals
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smatler than 10 microns turned with the air stream up into the impaction
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chamber and down through multiple vent tubes to the B8x10-inch glass
fiber filter.

The high volume air sampler used was equipped with a constant flow
control to maintain the 10-micron size selective inlet impactor cut=~
point, an elapsed-time indicator to accurately record sampling time
period, and a pressure transducer flow recorder to continuously record
pressure drop across the calibrated orifice. IPM concentration was
computed by measuring the particulate mass collected and the total air
volume sampled. Metals concentrations were computed by determining the
total mass of individual metals collected and the total air volure
sampled, Pigure 4.2.1-3 is a schematic diagram the high-volume air

sampler equipped with a 10-micron selective inlet.

A polyurethane foam (PUF) sampler was utilized to measure concentrations
of dioxin, pesticides, and other chlorinated organics. Ambient air was
dravn into a covered housing and through a dual-chambered aluminum
sampling module. The upper chamber of the sampling module supported a —_—
four-inch diameter glass fiber filter used for collecting sirborne ::,
particulates. The lower chamber consisted of an enclosed glass anm
cartridge containing a 60-mm diameter by 75-mm-long cylindrical polyure- >
thane foam plug for vapor entrapment. The sampling flow rate was ap- ‘:’
proximately 0.25 cubic meter per minute. The PUF sampler was equipped ‘:’
with a calibrated venturi and magnehelic gage to measure flow rate, a A

voltage varistor to adjust blower motor speed, and an elapsed-time

indicator to accurately record sampling time period. Concentrations of

dioxin, pesticides and other chlorinated organics were computed by

messuring the total mass of each individual compound collected and the
* total air volume sempled. Figure 4.2.1-4 is & schematic diagram of the

PUF sampler.
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Climatological data were also monitored continuously during the 3l-day
sampling period (noon, September 8, to noon, October 9, 1984). A Clima-
tronics Mark lII meteorological instrument for monitoring wind speed and
direction was installed at the same location as the sampling instrumen=-
tation (Pigure 4.,2.1-1). Alignment of this instrument was checked
daily. In addition to the site data, ambient temperature, barometric
pressure, sky cover, precipitation, and wind speed and direction were
obtained from National Weather Service Station WSO (Newark, New Jersey)

which is located three miles southwest of the site.

4,2.2 Industrial Hygiene

The following industrial hygiene samples were taken during the field

investigation:

o Atmospheric Samples for Dioxin - A total of 67
samples were taken including 24 blanks. These
samples were primarily personnel samples to
define potentisl employee exposure and required
respiratory protection. Some samples were taken
in general work areas to determine background
levels at various locations during work sctivi-
ties. To define potential respiratory protection
Bscakthrou;h. the sampling tubes were spiked with

c1-2,3,7,8-TCDD prior to sample collection.

o Wipe Samples for Dioxin - A total of 14 wipe
samples were taken, including three blanks. Most
of these samples were taken to determine clean
levels after equipment had been decontaminated.
Four of the samples were taken in the employese
decontamination area.

o Water Sample for Dioxin - A vater sample vas
taken from an employee decontaminstion pan.

o Atmospheric Samples for Volatile Organics, Semi-
volatile Organics, and Alcohols - A ctotsl of 12
samples were taken with charcoal tubes, fluorisil .
tubes, and silica gel tubes to identify stmos- '
pheric contaminant on site. Analysis for these : ;
samples was by gas chromstograph/mass ’ )
spectrometry.
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The on-site buildings include four primary structures (Figure 4.0-1).
The chemical manufacturing building with a 190-foot stack is located in
the northeast corner of the property. The three-story process building
is located west of the chemical manufacturing building along the edge of
the Passaic River. A large warehouse/maintenance shop sits in the
center of the site and a two-story, cement-block laboratory/office
building is located near the entrance on the southern portion of the

site.

In addition to the major buildings, a small solvent shed is located near
the southwest corner of the property and a small pumphouse is situated
between the process and warehouse buildings. There are also l4s tanks
and vessels located throughout the site. Some are inside the various
major buildings; others are outside, alone, or grouped together in the

rav material or final product tank farms.

Three different types of samples were obtained to determine the level of
idioxin contamination., Wipe samples were taken from painted or smooth
surfaces vhere potentially contaminated dust or particulate had accumu-
lated. Chip samples were collected from brick~ and concrete-type sur-
faces that are porous or uneven and thus not suitable for wipe

samples. Bulk samples were collected whenever significant amounts of
dirt or dust existed in the buildings or wvhen sufficient quantities of
unknown liquids, solids, or sludges were present in the tanks or process

vessels.

To obtain wipe samples, a 50-centimeter square template (2,500
centimeters squared area) was placed on a wall, floor, vessel side wall,
etc. The ares vithin the template was viped with a three-by-three-inch
« sterile cotton gsuze pad sosked with hexane. Sampling was conducted by
applying pressure to the pad in straight, even strokes moving from left

to right (horizontal for walls) in the area designated. The vipe effort

vas then repeated from top to bottom (vertical for wvalls) at a 90-degree
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areas of lower potential contamination such as the accounting office

were not sampled.

The most probable sources of contamination on the vertical exterior
walls of the building would be airborne particulates, dust from vehicle
movement, and splatter from rainfall on contaminated ground. Because
the building exterior consists of cement block and brick which are
porous, chip samples were taken from the brick and concrete block sur-
faces. Exterior samples were taken from ground level to two feet above,
from three to five feet above ground, and from the roof sill to two feet
below at the center of the weat and north walls and the southeast corner
of the east wall. An additional sample was taken from cthe walkway of
the main entrance to the building. These locations should be indicative
of contamination caused by dust from vehicular traffic or by personnel
contsct vith materials in the nearby drum storage areas. Because the
roof of the office building is flat, contamination may have resulted
from airborne particulates and from the air discharge from the labora-
tory hoods. A wipe sample was taken from the wvest end of the roof for

analysis.

The types snd numbers of samples collected from the interior and exter-
ior of the office building are summarized in Table 4.2.3.2-1. Plan
layouts of the first and second floors of the building with room identi-
fication numbers are shown in Figures 4.2.3.2-1 and 4.2.3.2-2, respec~-

tiv.l’o

Warehouse

The varehouse could have been contaminated from drum leakage and spill-
age, airborne particulates, and the tracking in of material on equipment
and personnel. The warehouse is a steel frame building with corrugated
cement panels forming the exterior walls and roof. The panels appear to

be of asbestos-cement composition. The building has a pitched metal

roof, and the eatire structure is supported by asteel vall frame vich
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Chip and wipe samples within the buildings were collected from concrete
walls, floors, and columns near the process equipment. The sample

locations were selected to represent the most likely areas of contami-
nation such as the product packaging area and the acid conversion es-
sels. Bulk samples for dioxin analyses were collected from five loca-
tions in the process building., Sampling was conducted on all floors of

both buildings.

Exterior samples from the building walls were taken in the same manner
as the office/laboratory and warehouse buildings. The roof of the pro-
cess building was wipe sampled in the northeast quadrant and the south-
wast corner. The roof of the chemical manufacturing building has col-
lapsed into the structure, but two chip samples were collected from the

top of the caved-in concrete slab.

A description of thé samples collected from the process building and the
chemical manufacturing building are provided in Tables 4.2.3.2-3 and

4.2.3).2-4, respectively.

Other Structures
The free-standing, 190-foot-high stack is adjacent to the southeast

portion of the chemical manufacturing building. The stack is in poor
structural condition, with small pieces of brick spalling from the outer
surface., There are three openings in the stack. The lowest opening is
a hinged manway at the base. A second opening is located where the flue
enters the stack from the boiler, and the third is the top of the stack
vhere smoke and gases exited. The two openings near the ground were
sampled. A chip ssmple of soot was collected through the bottom man-
wvay. This ssmple should be a composite of materisl that has fallen from
the interior of the stack since it was last in use. A chip ssmple was
also taken from the interior of the flue pipe running from the boiler
house to the stack. The exterior of the stack vas sampled by taking s

chip sample from ground level to two feet sbove.
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from building exterior corrugated panels. A total of 14 bulk samples
were collected from the site--four from the office building, three from
the warehouse, two from the chemical manufacturing building, three from

the process building and two from process piping.

4.2.4 Sewvers and Sumps

Four sewer and eight sump samples were collected from the site at the
locations shown in FPigure 4.2.4-1., Because existing plant drawings for
the locations of these structures were limited, and the site was covered
with geofabric, exterior sample locations were established vith a metal
detector. After a sump or sever manhole cover vas located, the geo-
fabric was cut away. A visual inspection of the condition of the sump
or sever was made (i.e., depth of structure, presence of water, depth of

sediment, etc.), and all information was recorded.

If the sump or sever vas dry, a sample wvas collected using a hand trowel
and the material was placed in gn aluminum pan. After sufficient mate~
rial was collected for snalytical testing, it was thoroughly mixed in
the aluminum pan to produce a homogeneous sample and placed in sample
bottles. At locations where the structure was too deep for collecting a
sample by hand or where it contained water, a long-handled, perforaced
scoop was used for sample collection. Excess vater vas allowed to drain
from the sample before it was placed in the aluminum pan for mixing and
placing in sample bottles.

Dats pertaining to sampling procedures, physicsl description of samples,
amount collected, sample locations, etc., were recorded in the field log
notebook. All sampling equipment, including trowels, gloves, pans, and
scoops, vas returned to the decontamination [ine for cleaning after the

collection of each sample.
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strength before drilling operations continued. After the grout set, it
was drilled out using an eight-inch roller bit and recycled drill
wvater. Then sampling in the underlying silt layer was initiated.

The silt layer was sampled by continuous, undisturbed Shelby tube
samples. Each Shelby tube was hydraulically pushed into the silt a
maximum distance of two feet, allowed to stabilize in the borehole for
15 minutes, and then removed. After removal of the Shelby tube, the
boring was advanced to the bottom depth of the previous Shelby tube
sample with a four-inch roller bit and recirculating wash water. This
drilling procedure was continued until the bottom of the silt layer was
encountered. If sampling was to be performed below the silt layer, a
four-inch PVC casing was installed to the depth of the silt/alluvial
sand contact and tremie grouted to the ground surface. The casing was
left undisturbed for at least 24 hours to asllow proper curing of the

grout mixture.

Sampling in the alluviel sands consisted of obtaining standard split-
spoon samples at five-foot intervals and advancing the boring using
rotary methods with water or drilling msud and a nominal four-inch roller
bit (actual size was 3.75 inches). If field conditions warranted, a
temporary steel casing was set in the boring to prevent caving of the

borehole during drilling operations.

At the completion of a boring to its specified depth. The boring was
tremia grouted to the surface using cement grout as the temporary steel
casing wvas removed. All water forced to the surfsce during the grouting

procedure vas collected and stored on site.

" 4,2.5.1.2 Sample Collection Procedures

At esch boring location, the first sample was taken from depths of zero

"to six inches using a hand trovel. The sample was placed in an sluminum
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DEPTH ANALYSIS AND SAMPLE CONTAINER SoeZ
e o3
0 - 6 inches Full priority pollutants and dioxing 2° 3'
three 500-ml jars ® '
6 - 12 inches Dioxinj one 250-ml jar
12 = 24 inches Full priority pollutants and dioxini -—
three 500-ml jars
24 inches below Selected dioxini one 250-ml jar
the surface to 18
inches above the
bottom of fill
18 inches above Full priority pollutants; three 500-al
the bottom of jacs
fill to 6 inches
above boctom of
fill
: 6 inches above Dioxini one 250-ml jar
' bottom of fill
1 to the bottom
of the fill
S Samples of 230 milliliters were taken from the top and bottom of each
Shelby tube and composited. The second Shelby tube sample from the silt t:,
layer in each boring was analyzed for dioxin. When a dioxin level -—
greater than one part per billion (ppb) was observed, selected Shelby >
tube samples from the same boring were also tested for dioxin (remaining ‘:’.
tubes were archived). °
4.2.5.2 Near-Surface Soil Sampling
Nesr-surface soil sampling locations were chosen using a biased approach
based on plant sctivities and functional units. Sample location points

are shown in Figure 4.2.5-1. Samples were obtained from depths of zero
f=t0 6 inches, 6 to 12 inches, and 12 to 24 inches st esach location, with
‘ndditio-al samples collected from 24 to 36, 36 to 48, and 48 to 60
inches wherever possible. Each near-surface soil sampling location was
. ‘tdentified by {ts grid coordinate system location, as previously des~

cribed.
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Samples collected from zero to 6§ inches and 6§ to 12 inches were obtained
using a hand trowel or by hand. Material collected from the entire
sanpling interval was placed in an aluminum mixing pan and thoroughly
composited before being placed into sample bottles. Samples were placed
in either 250~ or 500-milliliter amber sampling bottles depending on the

analysis to be performed.

After completion of sampling from the upper 12 inches in unconsolidated
materials, the hole was cased with an eight-inch PVC pipe. The eight-
inch casing wvas grouted in the hole with a quick-drying hydraulic cement
to anchor it and prevent cross contamination of the lower sampling

increment from materials sloughing down the outside,

"Samples collected from 12 to 24 inches were obtained vith s post-hole

digger, hand auger, hand trowel, or by hand. Al some locations where
brick or concrete debris was encountered, a steel digging bar was used
to break up or loosen the material to be sampled. Material collected
from the entire sample length was placed in an aluminum mixing pan and
composited. Upon completion of sampling to 24 inches, a four-inch PVC
casing was installed with either cement grout or quick-drying hydraulic
cement before additional samples were collected. At locations where
cement grout was used, the grout was allowed to cure for at least 24

hours before additional samples were collected.

If a sampling location was in an area covered by concrete or asphalt, an
eight-inch PVC casing vas installed from the top of the slab to a depth

12 inches below. CGCrout was not necessary to hold this casing in

place. After obtaining the sample from 12 to 24 inches, a four-inch PVC
casing vas installed using a neat concrete grout. The grout was sllowed

to cure for a minimum of 24 hours before sdditional ssmples were

. obtained.
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4.2.6.1 Well Installation

Shallow Monitoring Wells
Shallow monitoring wells were located within 10 feet of the correspond-

ing soil boring. The well boreholes were advanced with 12-inch hollow~

stem sugers to the top of the silt layer. A schematic diagram of a

typical shallow monitoring well is showm in Figure 4.2.6.1-1.

For the shallow monitoring wells, Schedule 40, flush coupled and
jointed, two-inch-diameter PVC casing with unglued slip caps on both the
top and the bottom of the casing was used The screen was generally 5 to
less than 10 feet (as per NIDEP screening requirements) of No. 10 slot
(0.010-inch) two-inch-diameter Schedule 40 PVC. The top of the screen
was located approximately one foot above the static water table. The
filter pack consisted of clean bagged sand approved by NJDEP for use on

site.

A layer of bentonite pellets (0.2 to 0.5 foot thick) was placed at the
top of the gravel pack to prevent penetrstion of the gravel pack by the
grout. This layer was tamped after placement to provide an effective
sesl. The remainder of the annular space was filled with cement grout
to minimize surface infiltration. All monitoring wells were grouted
prior to the end of a shift, and a six-inch dismeter protective steel
outer casing was installed following the completion of each well, A
protective concrete collar 1-1/2 feet square and a sinimum of one foot
thick was constructed at or near the ground surface around the protec~

tive casing.

Intermediate Monitoring Well .

An intermediate depth monitoring well vas located approzsimately 100 feet
‘south of the site, as shown in Figure 4.2,6-1. The well vas screened in
the alluvial sand which undeclies the silt at the site. To reduce the
potential for surface contaminants being introduced into the alluvial
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screen 4s the casing was withdrawn. A tremie pipe was set in the an- S D éfl
c ©
nular space outside of the casing to the bottom of the silt and grout 2 g_ig
. ) -
was introduced, flushing the mud out as the well was grouted to the =*° 5'
L
surface. '
4.2.6.2 Well Development ——

Following installation of the well, development was performed to remove
materials introduced into the screened soil strata during drilling. All
wells were developed for a minimum period of one hour or until a
turbidity-free discharge was obtained. Surging was also employed for
wells installed in the upper fine-grained fill macerisls. Well develop-
ment vas performed at leart two days after well completion to minimize
the potential for drawing uncured grout into the filter pack of the
well. All vater resulting from well development was collected and

stored on site.

4.2.6.3 Water Level Monitoring

Cround water level measurements were taken in the eight perimeter moni-
toring wells at approximately 40-minute intervals for a 12-hour period
— on October 15, 1984. At the same time, tidal measurements were taken at
the staff gage located on the river close to monitoring well MW-2A. The

O
staff gage measurements were taken to ensure that s coeplete tidal cycle ;
vas covered. Continuous-reading water level recorders were installed in .
monitoring wells MW-1A and MW-7A to evalute the hydraulic connection °
between the Passaic River and the water-bearing zones beneath the site. ' g

4.2.6.4 Cround Water Sampling
Following the installation and development of the monitoring wells,.
ground vater sempling vas conducted om October 9 and October 30, I;BL.

to assess the extent of ground water contamination. Each set of ground
Y

* water samples consisted of one sample from each well. The procedure for

obtaining ground water samples is described in the following parsgraphs.
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4.2.6.5 Slug Tests

Slug tests were conducted in monitoring wells MW-1A through MW-8A on
November 19 and 20, 1984, to estimate the hydraulic conductivity (perme-
ability) of the zones screened by each well. The test consisted of
measuring the rate at which the water level in the monitoring well
declined after a known volume (slug) was rapidly introduced and the rate
at which the water level rose after the slug was rapidly resoved. Two
slugs were used at the site--a three-foot-long PVC slug in monitoring
vells MW-3A through NW-8A and a four-foot-long solid steel slug in
monitoring wells MW~1A and MW=-2A. The volumes of the slugs were small
compared to the volume of water in the aquifer; thus, the test provided
an estimate of hydraulic conductivity within only a few feet radius of
each monitoring well. An ENVIROLABS Model DL-120-MCP Data-Logger with a

submersible pressure transducer was used to record water level changes.

The slug was quickly, but smoothly, lowered into the well uncil im-
mersed. The water level initially rose as the slug was immersed and
then fell to reach equilibrium with the squifer water level. With the
exception of monitoring wells MW-2A and MW=6A, the resulting falling
wvater level was recorded on the strip chart uatil the wacer ievtl
returned to its pre-immersion static level. Then the slug was quickly
and smoothly removed from the well, The resulting rise in wvater level
was recorded on the strip chart. When the water level returned to

static level, the test was considered coaplete.

4.2,7 Passaic River Hater

4.2.7.1 River Lavel Monitoring
A staff gage (Pigure 4.2.7.1-1) was installed in the Passaic River

_ adjacent to the site nesr monitoring well ¥¥-2A, end the tidal fluctua-

tions in the river level were measured through a full tidal cycle on two

occasions. The observed levels were referenced to the site datum,
Results of these measurements on October 15, 1984, were compared to
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site, 300 feet upstream from this transect, and 100 feet downstream from
the east property line. Figure 4.2.1-8 indicates the locations of the

samples.

Samples were taken from three locations along each of the three tran- —_—
sects, These locations were the north bank, center, and south bank of
the Passaic River. The samples collected from the transect locu.\ons
were from depth intervals of zero to 12 inches and 12 to 24 inches.
Samples from zero to 12 inches were obtained from the remaining l4
sample locations, and four of the remaining locatioas on the south bank

were sampled from 12 to 24 inches.

River sediment samples wvers collected by advancing Sheldy tubes to the
prescribed sampling depth and recovering & sediment core sample. The
sample was extruded into a clean aluminum pan and the edges scraped with
s stainless steel spoon to sinimize cross contamimation. Only the
central core of the sediment sample wvas transferred to & sample bottle
for chemical analysis. If samples were required from two depths (zero
— to 12 inches and 12 to 24 inches), the sediment colemn from each
interval was extruded into a clean aluminum pan. All sampling equipment

wvas decontaminated between sample collections.

Following the completion of the surface sediment sempling, a deep core °
sediment sample was taken at Station 1-3-0. A PVC casing was pusbhed °
into the sediment to a depth of 40 inches. The sediments were com h

pressed by the casing, however, and only six inches of material wvere

recovered. The remaining core samples were obtained using a piston
sampler, vhich was decontaminsted betveen samples. Sample incremest
depths were: &0 to 46 inches, 46 to 52 inches, 60 to &6 inches, and 66

to 72 inches.
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Sampling of the drums was conducted by a four-man crew consisting of a
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foreman and three technicians. The foreman supervised and recorded data
in the field log notebook. Self-contained breathing apparatus wvas worn
by Technicians 1 and 2 during the drum opening and sampling activities;
the foreman and Technician 3 wore full-faced respirators. Technician 1
wore a heavy PYC suit; the other members of the sampling team wore
polyethylene-coated tyvek suits. Technician ] opened the drums and
sealed them after sampling, and performed air monitoring for organic
vapors and conbustible gases during drum sampling. Technician 2 sampled
the drums and performed air monitoring during opening and sealing of the
drum. Technician 3 changed air cylinders for the breathing apparatus,
returned the samples to the laboratory trsiler, and stenciled the

drums.

All druas vere ssmpled on s "where-is" basis vith only minimal movement
to permit access to the drum. Prior to and during drum opening sctivi-
ties, monitoring was conducted using a HWU/PID organic vapor detector
and a GCastex 3 (CX-3) combustible gas imdicator.

The bungs or open heads were removed using nonsparking tools. Only one ‘:,
drum at a time was opened to minimize the release of any combustible or —
organic vapor. Class sampling rods (approximately 3 feet by 1) milli- >
meters) were used to sample liquids. The rods were inserted to the ‘:’.
bottom of the drum, the exposed end of the glass rod was plugged, and <:,
the sample vas transferred to the sample bottle. The rod was then .h
disposed of in the drum and the drum was resealed. Electrical conduit
was used in g manner similar to that described above to sample drums

containing friable or crystallized material. Drums containing extremely
hard or solid material were sampled using a stainless steel boring
v toals The tool was decontsminated sfter each use.
s
Sampling data recorded in the field log notebook by the foreman included
$ dste, time, typs of drum, description of the ssmple, percent LEL reed-

ing, snd the organic vapor level reading in parts per million.
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TABLE 4.1.3.2-1
SAMPLE PACKAGING REQUIREMENTS

HAZARDOUS NONHAZARDOUS
(CONVENTIONAL PACKAGING,

(POISON B PACKAGING) PRESERVATION IN ICE CHESTS)
Site Soils (near-surface and Site Waters

borings) Industrial Hygiene
Wipes Ambient Air
Drums River Sediments
Tanks
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TABLE 4.1.3.2-2
SAMPLE PRESERVATION REQUIREMENTS

TECHNIQUE
PARAMETER SOIL WATER
Dioxin None None
Organic PP Cool, 4ct? Cool, soct?
Metals None 2 ml corc. HNO,(I)
(to pH <2)
Cyanide " WNone 2 ml cosc. NaoH(2)
(to pH >12)
Phenols None 2 ml conc. H SO‘(I)
(to pH <21)

(I)Hhen possible, with packaging restrictions.

(2)Added to sample bottles prior to collection; these containers must
not be rinsed prior to being filled with sample.

powgty Bujeq

WIWNI0p 8y3 Jo A3jenb

SI§3 UBY3 Jus)d 80| 9]
‘3J110N

oBow; wyy syy
[ ¥ K ¥ F "F-"Y )

oy} 03 enp 8 3 ‘e3j30u

.



DIOXIN
Vipes
Soil /Sedimant/S1udge
Water
Chips

VOLATILES
Soil/Sediment/Sludge
Water

SEMI-VOLATILES
Soil/Sediment/Sludge
Water

PP METALS
Soil/Sediment/Sludge
Mater

CYANIDE
Soil/Sediment/Sludge
Vater

TOTAL PHENOLS
Soil/Sediment/Sludge
Water

Notre:

F1ELD
BLANKS

1w w

W AR

TABLE 4.1.3.5-1

ROUTINE QUALITY CONTROL SAMPLES AND

LABORATORY CHECK FREQUENCIES

TRIP
BLANKS

P W)W

W

All numbers are percentages.

ON-SITE
SPLITS METHOD
WITH BLANKS
NJDEP
- ]
5 3
5 5
5 b]
b b)
b 3
3 5
5 5
5 ]
5 3
b] 3
5 b
b 5
b] 5

BLIND
SPLITS

VAWV

W

(S I~ )

SAMPLE OR
BLANK
SPIKES

[V RV RV ]

W W

Vs

(S ¥ )

INTERNAL
SURROCATE
STANDARDS

100
100
100
100

100
100

100
100

REFERENCE
(CALIBRATION
STANDARDS )

1/shift
1/shift
1/shift
1/shifc

1/shift
1/shifc

1/shife
1/shift

1/shifc
1/shift

1/shife
1/shifc

1/shift
1/shife
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ARALYTICAL PARANETERS

1,3,7,8-7C00
1.3.7.8-TCOP*
Octachiorodionin®
Priovity Pellutent Acid
Weutrals (Ac/B/W)

cides
Priovity Pollutant Wetsls
Prierity Pollutants Yela
title Orgenic Compounds
(voC)
Berbicides
Polycyclic Aromatic
Hydrocarbeas (PAR)
Ambient Air Velatile
Organic Cospounds
Ashestes
Ambient Aic Metale
1nhaleble Particulote
Tota! Suspended Selids

Pesticides and Other
Chlerinated Ovgonicn
Razserdous Maste Charace
tevigatren
Cyenides
1]
Chers

y Pollutant Pesti-

(301]
(13)

()

[{})
(1]
(£1]
m
[3))
m

1)
o

L]
10 percent of total samplas collocted.

ARALYSIS

fiver

soIL  SEDY-

neTs
X X
z
4 x
X 4
] S
z b 3
3  §
 $
]
z 4

TARE 4.1.4-)

PARAMETERS VERSUS SAWPLE MATRICES

weLL
BORINCS
{(so1L)
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NATER
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TABLE 4.1.4-2 ST
LISTING OF ANALYTES 23° E |
"1
CAS NUMBER COMPOUND NAME
DIOXIN —
1746-01-6 2,3,7,8-Tetrachloro-
dibenzo-p~dioxin
2,3,7,8-Tetrachloro~
dibenzofuran
3268-87-9 Octachlorodibenzo~p-
dioxin
PRIORITY POLLUTANT
Volatile Organic Compounds
! 71-43-2 Benzene
$6-23-% Carbon tetrachloride
108-90-7 Chlorobenzene
107-06-2 1,2-Dichloroethane
71-35-6 1,1,1=-Trichlorcethane
75-34-3 1,1~Dichloroethans
79-00~-5 1,1,2-Trichloroethane
19-34-3 1,1,2,2-Tetrachloroethane
S— 15-00-3 Chloroethane —
542-88-1 Bis(chloromethyl) ether o
110-75-8 2-Chloroethylvinyl ether -
$7-66-) Chlocoform >
75-35-4 1,1-Dichloroethene :
156-60-3 trans-1,2-Dichlorcethene °
78-87-5 1,2~Dichloropropane
10061-02-6 trans-1,3-Dichloro-propens (]
10061-01-5 cis~1,3-Dichloro~propene h
100-41-4 Ethylbenzene
15-09-2 Methylene chloride
14-87-3 Chloromethane
74-83-9 Bromomethane
15-25-2 Bromoform
15-27-4 Bromodichloromethane
r 715-69-4 Trichlorofluoromethane
C15=11-8 Dichlorodifluoromecthane
124-48-1 Chlorodibromomethane
127-18-4 Tetrachloroethene
108-88-3 Toluene
19-01-6 Trichloroethene

15-01-4 Vinyl chlocide 4 .
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TABLE 4.1.4-2 da. 3"
(Continued) as T
o =
2 z3 5]
CAS NUMBER COMPOUND NAME 232 5"
I 2* &
1
67-64-1 Acetone
18-93-3 2-Butanone
15-15-0 Carbon disulfide
519-78-6 2-Hexanone —
108-10-1 4-Methyl-2-pentanone
100-42-5 Styrene
108-05-4 Vinyl acetate
95-47-6 Total Xylenes
PRIORITY POLLUTANT
Base/Neutral and Acid Organic Compounds
88-06-2 2,4,6-Trichlorophenol
$9-%0-7 &4=-Chloro~3-methyl-phenol
95-57-8 2-Chlorophenol
120-33-2 2,4~Dichlorophenol
105-67-9 2,4-Dimethylphenol
88-15-% 2-Nitrophenol
100-02-7 4-Nitcophenol
51-28-5 2,4-Dinitrophenol
. $34-52-1 4,6-Dinitro-2-methylphenol
87-86-5 Pentachlorophenol
108-95-2 Phenol
S— 65-85-0 Benzoic acid
95-48-7 2-Methylphenol o
108-39-4 4-Methylphenol -—
95-95-4 2,4,5-Trichlorophenol >
83-32-9 Acenaphthene -
92-87-5 Benzidine (e ]
120-82~-1 1,2,4-Trichlorobenzene o
118-74~-1 Hexachlorobenzene :
67-72-1 Hexachlorethane &
111-44-4 Bix(2-chloroethyl)ether
91-58-7 2-Chloronaphthalene
95-50-1 1,2-Dichlorobenzene
541-73-1 1,3-Dichlorobenzene
106~-46-7 1,4~Dichlorobenzene
91-94-} 3,3'-Dichlorobenzidine
s 121-16-2 2,4~Dinitrotoluene
606-20~2 2,6-Dinitrotoluene
122-66-7 1,2-Diphenylhydrazine ;
206-44-0 Fluoranthene Ly
7005-72~3 4-Chloropheny! phenyl ether )
101-55-3 4-Bromophenyl phenly ether "
39638-32-9 Bis(2-chloroisopropyl )ether
111-91-1 Bis{2-chloroethoxy)methane &
87-68-3 Henachlorobutadiene
17-47-4 Hexachlorocyclopencadiene L
78-59-1 Isophorone 9




TABLE &.1.4-2
(Continued)

CAS NUMBER COMPOUND NAME
91-20-3 Naphthalene

98-95-3 Nitrobenzene

62-75-9 N-nitrosodimethylamine
86-130-6 N-nitrosidiphenylamine
621-64-7 N-nitrosodipropylamine
117-81-7 Bis(2-3thylhexyl )phthalate
85-68-7 Butyl benzyl phthalate
84-74-2 Di-N-butyl phthalate
117-84-0 Di-N-octyl phthalate
84-66-2 Diethyl phthalate
131-11-3 Dimethyl phthalate
56-55-3 Benzo(A)anthracene
50-32-8 Benzo(A)pyrene
205-99-2 Benzo(B)fluoranthene
207-08-9 Benzo(K)fluoranthene
218-01-9 Chrysene

208-96-8 Acenaphthylene
120-12-1- Anthracene

191-24-2 Benzo{CHI )perylene
86-73-7 Fluorene

85-01-0 Phenanthrene

$3-70-3 Dibenzo(A,H) anthracene
193-39-5 Indeno(1,2,3-CD)pyrene
129-00-0 Pyrene

62-53-3 Aniline

100-51-6 Benzyl alcohol
106-47-8 4-Chloroaniline
132-64-9 Dibenzofuran

91-57-6 2-Methylnaphthalene
88-74-4 2-Nitroaniline

99-09-2 3-Nitrosniline
100-01-6 4-Nitrosniline

PRIORITY POLLUTANT

Pesticides and PCBs

309-00-2 Aldrin

60-57-1 Dieldrin

51-74-9 Chlordane
50-29-) 6,4°'-0DT

12-9%~9 4,64'-DDE

12-%4-8 4,4'-DDD
959-98-8 slpha-Endosulfan
33213-65-9 beta-Endosul fan
1031-07-8 Endosulfan sulfate
712-20-8 ‘Endrin

7421-93-4 Endrin aldehyde
16-44-8 Heptachlor

1024-57-) Heptachlor epoxide
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TABLE 4.1,4-2 H gg.l
(Continued) b (=
6 3
3533
CAS NUMBER COMPOUND NANME Se° -I
°|
Classical Parameters
Total Cyanide
Total Phenols
Asbestos
AMBIENT AIR
Metals
Lead
Manganese
Copper
Vanadium
Cadnium
Zine
Iron
Nickel
\ ) AMBIENT AIR

Volatile Organic Compounds (VOCs)

Vinyl chloride —
Vinylidene chloride o
Methylene chloride (ME chloride) -~
Chloroform >
1,2-Dichloroethane .

Benzene ‘:,
Carbon tetrachloride ’
Trichloroethylene (TRIC) °
1,64=Dioxane h
1,1,2-Trichloroethane

toluene

1,2=-Dibromethane
Tetrachloroethylene (PERC)
Chlorobenzene
Ethylbenzene

x-Xylene

p-Xylene

Styrene

o-Xylene
1,1,2,2-Tetrachloroethane
o-Chlorotoluene
p-Chlorotoluene
p~Dichlorobenzene
o-Dichlorobenzene
Nitrobenzene




B
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TABLE 4,1.4-2
{Continued)

CAS NUMBER COMPOUND NAME

AMBIENT AIR
Polycyclic Aromatic Hydrocarbons (PAHs)

Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(ghi)perylene
Indeno(l,2,3-cd)pyrene
Coronene
Phenanthrene
Triphenylene
Benzo(t)fluorancthene
Anthrscene
Fluorsnthene

Pyrene
Benz(s)anthracene
Benz(ah)anthracene
Chrysene

Perylene

AMBIENT AIR
Pesticides and Other Chlorinated Organics

Senzene sulfonyl chloride
Tetrachlorobenzene
4=chlorobenzene sulfonyl chloride
4-methoxybenzene sulfonyl chloride
Hexachlorobenzene

2,4,5-T (methyl ester)

Ovex

psp'-DOT

Total suspended particulate

Total inhalable particulate
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II.

TABLE 4.2.1-1

AMBIENT AIR ANALYSIS COMPONENTS

METALS
Lead Cadmium
Manganese Zine
Copper Iron
Vanadium Wickel
VOLATILE ORGANIC COMPOUNDS (vOC's)

Vinyl chloride
Vinylidene chloride

Tetrachloroethylene (PERC)
Chlorobenzene
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Methylene chloride (ME chloride) Ethylbenzene
Chloroform x~Xylene
1,2-Dichloroethane p-Xylene
Benzene Styrene
Carbon tetrachloride o-Xylene
Trichlorocethylene (TRIC) 1,1,2,2-Tetrachloroethane
1,4-Dioxane o-Chlorotoluene
1,1,2-Trichloroethans p-Chlorotoluene
Toluene p~Dichlorobenzene
1,2-Dibromoethane o-Dichlorobenzene
Nitrobenaene
N I1I. POLYCYCLIC AROMATIC HYDROCARBONS (PAN's) ———
Benzo(k)fluoranthene Anthracene g
Benzo(a)pyrene Fluoranthene >
Senzo(ghi)perylene Pyrene
Indeno(1,2,3~cd)pyrene Benz(s)anthracene ° )
Coronene Benz{ah)anthracene
’ Phenanthrene ‘ Chrysene (@]
: Triphenylene Perylene b
‘ Benzo(b)fluoranthene

IV. PESTICIDES AND OTHER CHLORINATED ORGANICS

Benzene sulfonyl chloride
Tetrachlorobenzene
- 4-Chlorobenzene sulfonyl chloride
3 &4-Methoxybenzene sulfonyl chloride
Hexachlorcbenzene
2,4,5~T (methy ester)
Ovex
pep’-DOT

V. ASBESTOS

V¥I. TETRACHLORODIBENZO DIOXIN (2,3,7,8-TCDD)
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TABLE 4.2.3-1 es a'
: 3 > =
SAMPLE SUMMARY FOR BUILDINGS, 2z :2'
STRUCTURES, AND EQUIPMENT -~ ':'
DESCRIPTION WIPE CHIP BULK
Office Building
Interior Areas of first and highest 22 S 4
exposure (lab, change room, (asbestos)
etc.)
Exterior Primary contact areas near 1 10 -
roads and sidewalks
Warehouse
Interior Areas of highest exposure ? 4 3
(office, lunchroom, shop) (asdestos)
Exterior Contact areas (splashing 1 12 -
and wind borne)
Manufacturing Building
Interior Packaging and resction areas 4 14 2
(asbestos)
~— Exterior Wind~borne contact 1 9 - P
Process Building c
Interior Reaction and carbon infil- 12 3 3 Su=
tration areas (asbestos) >
S -
(dioxin) o
EZxterior High source area (example, 2 ? - o
carbon filter) H
Stack flue, sludge pit, outer - 3 -
surface
Solvent Storage Shed Representative internal - 1 1
and external (diozin)
i
Well House Representative internal - 2 -
. and externsl ’
Tanks (in buildings 28 - 112
tank and farms) : (diorin)
. : 2
) _ - (ashescos)
TOTAL . 78 70 132

O T T WL B Ep
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TABLE 4.2.3.2-1
OFFICE AND LABORATORY BUILDING SAMPLE LOCATIONS

SAMPLE NUMBER DESCRIPTION
WIPE SAMPLES

1100-0016-W~L Lab Room 1100, Main Entrance

1102-0017-4-L Lab Room 1102, Accounting

1105-0018-W-L Lab Room 1105, Floor, Plant Manager
1106-0021-w-L Lab Room 1106, Floor, Back Foyer Inside Door
1107-0020-w-L Lab Room 1107, Floor

1108-0019-w-L Lab Room 1108, Wall

1116-0034-w-L Lab Room 1116, Locker Room

1122-0035-4-L Lab Room 1122, Heater Duct, Basket Room
1122-0073~M~-L Ladb Room 1122, Windowsill, Basket Room
1122-0074-%-L Lab Room 1122, Floor Near Inside Entrance
1202-0032-w-L Lab Room 1202, Floor, Lunchroom ) !
1202-0033-w-1L Lab Room 1202, Radiator, Lunchroom B
1204-0023-%-L Lab Room 1204, Floor by Back Door, Lab
1204-0024-%-L Lab Room 1204, Ladb Hood, Lab

1204~0025~4~-L Lab Room 1204, North Side of Entrance, Lab Side
1204-0026-W-L Lab Room 1204, Bench Near Back Door
1205-0030-%-L Lab room 1203, A/C Intake Duct, Utility Room
1205-0031-w~-L Lab Room 1205, Furnace Intake, Utility Room
1205-0095-u-L, Lab Room 1205, Heater Interior Inlet, Utility
1206-0027-W-L Lab Room 1206, Floor, Small Lab

1206-0028-W-1L Lab Room 1206, Bench, Small Lab

1206-0381-w-L Ladb Room 1206, Bench, Small Lab

1506-1590~4%-L Office/Lab, West Wall, at Roof
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TABLE 4.2.).2-1
(Continued)

SAMPLE NUMBER

DESCRIPTION

cuip sanpLES

1118-0049-C-L Lab Room 1118, Floor Under Sink Edge, Washroom
1119-0050-C-L Lab Room 1119, Floor Slop Sink

1122-0051-C-L Lab Room 1122, Floor Under Arch Between Room 1122 and 1116
1122-0032-C-L Lab Room 1122, Ploor Near Drain, Basket Room
1122-0053-C-L Lab Room 1122, Floor Near Back Door, Basket Room
1501-0098-C-L Lab Exterior, 1501, Center, North Wall at Roof Sill
1501-0111-C-L Lab Exterior, 1501, Center of Morth Wall, 3 to 5 feet
1501-0113-C-L Lab Exterior, 1501, Center North Wall, Cround Level
1505-0097-C-L Lab Exterior, 1505, South Corner, East Wall at Roofsill
1505-0108-C-L Lab Exterior, 1505, South Corner, Bast Wall, 3 to 5 feet
1505-0109-C-L Lab Exterior, 1505, South Corner, East Wall, Ground Level
1505-0110-C~L Lab Exterior, 1505, Walkway of Front Entrance
1506-0099-C-L Lab Exterior, 1506, Center West Wall, Top 24~inch Vertical
1506-0166-C-L Lab Exterior, 1506, Center West Wall, 3 to 5 feet
1506-0167-C-L Lab Exterior, 1506, Center West Wall, Cround Level
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SAMPLE NUMBER
WIPE SAMPLES

2100-0218-w-L
2103-0217-w-L
- 2108-0176-w-L
© 2108-0177-4-L
2109-0178-w-L
2109-0179-u-L
2200-0180-w-L
2400-0315-W-L

CHIP SAMPLES

2100-0168-C-L
2109-0169-C~L
2109-0170-C-L
2109-0171-C~-L
2501-0317-C-L
2501-0391-C-L

Warehouse,
Warehouse,
Warehouse,
Warehouse,
Warehouse,
Warehouse,
Warehouse,
Warehouse,

Warehouse,
Warehouse,
Warehouse,
Warehouse,
Warehouse,
Warehouse,

Room
Room
Room
Room
Room
Room
Room
West

Room
Room
Room
Room

North Wall
North Wall

TABLE 4.2.3,2-2
WAREHOUSE SAMPLE LOCATIONS

DESCRIPTION

2100, Top of
2103, Floor,
2108, Floor,
2108, Window
2109, Top of
2109, Top of
2200, Top of
End, Roof

2100, Center of Traffic Area, Floor
2109, Floor, Tool Crib Cage Area

Fluorescent Light
Foreman's Office
Kitchen

8ill, Kitchen

Light Work Area, Shop

Bench in Shop

Beam in Storage Ares

2109, Floor by Traffic Door
2109, Floor by Warehouse Door

at Cround Level
at 60 inches (3 to 5 feet)

$00 VIa
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SAMPLE NUMBER
WIPE SAMPLES

4100-0556-w-L
4100-0557-w-L
4100-0558-W-L
4100-0559-uW-L
4100-0560~W-L
4100-0361-w-1L
4200-0608-W-L
4200-0609-w-L
4200-0610-w-L
4300-0611-W-L
4300-0612-w-L
4300-0613-w-L
4400-0495-W-L
4400~0496-4-L

CHIP SAMPLES

4100-0553-C-L
4100-0554-C-L
4100-0553-C-L
4501-0424-C-L
4502-0451-C-L
4503-0427-C-L

Process
Process
Process
Process
Process
Process
Process
Process
Process
Process
Process
Process
Process
Process

Process
Process
Process
Process
Process
Process

Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,

Bldg.,
Bldg.,
8ldg.,
Bldg.,
Bldg.,
8ldg.,

TABLE 4.2.3.2-)
PROCESS BUILDING SANPLE LOCATIONS

DESCRIPTION

East End, Near Vessel, Top of Light, First Floor
East End, Low on Column, Near Vessel, First Floor
Center, First Ploor, Top of Light, Near Vessel
Center, First Floor, Low on Column, Near Vessel
West End, First Floor, Top of Light, Near Vessel
West End, First Floor, Low on Column, Near Vessel
Second Floor, West End Interior Wall

Second Floor, Acid Room Wall (Interior)

Second Floor, Esst End Interior Wall

Third Floor, East End Interior Wall

Thicd Floor, Surface, Center

Third Floor, Surface, East End

Roof, Northeast Quadrant

Roof , Southwest Corner

Floor, West End of Pirst Floor

Floor at Loading Door, Pirst Floor

Floor, East End Under Vessel, FPirst Floor
Exterior, North Wall, 0 to 24 inches

South Wall, Near Roof at Vert Stairs, Exterior
Exterior, South at C Pilter, 24 inches Over Curb
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SAMPLE NUMBER
CHIP SAMPLES
4304-0452-C-L

4506-0425-C-L
4306-0426-C~L

BULK SAMPLES

4301-0455-8-L
4501-0493~8-L
4503-0456-B-L
435064-0433-8-L
4504-0454-8-L

Process
eProcess
Process

Process
Process
Process
Process
Process

TABLE 4.2.3.2-3
(Continued)

DESCRIPTION

Bldg., East Wall, Over Trench Near Vessels (0 to 24 inches)
Bldg., Exterior Bin Wall, West Side, 0 to 24 inches
Bldg., Exterior, Bin Wall, West Side, 36 to 60 inches

8ldg., North Wall, 36 to 60 inches

Bldg., North Wall, 24 inches from top (Off Louvers)
Bldg., South Wall, 36 to 60 inches

Bldg., East Wall, Near Vessels (36 to 60 inches)
Bldg., East Wall, at Roof Near Vessels
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SAMPLE NUMBER
WIPE SAMPLES

3100-0658-w-L
3200-0655-w-L
3200-0656-w-L
3200-0657-u-L
3502-0716-4-L

CHIP SAMPLES

3100-0619-C-L
3100-0620-C-L
3100-0621-C-L
3100-0622-C-L
3100-0633-C-L
3100-0634~C-L
3100-063%-C-L
3100-0636-C-L
3100-0639-C-L
3100-0640-C-L
3100-0641-C-L
3100-0652-C-L
3100-0633-C-L

TABLE 4.2.3.2-4

CHEMICAL MAMUFACTURING BUILDING SAMPLE LOCATIONS

nicg.
Mitg.
Mftg.
Mftg.
Mfcg.

Mftg.
Mfcg.
Hft't
Mfcg.
Mftg.
Mfcg.
Mfcg.
"(t.-
Mftg.
Mfcg.
Mftg.
Mfrg.
Mftg.

Bldg.,
'l"o.
Bldg.,
8ldg.,
8ldg.,

'l"o'
8ldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
ll“o'
Bldg.,
8ldg.,
Bldg.,
‘ld‘o.
8ldg.,
8ldg.,

DESCRIPTION

Pirst Ploor, Packing Ares, Rafter

Second Floor, New Addition, Floor, South End
Second Floor, New Addition, Panel, Center
Second Floor, New Addition, North End, Beam
South Exterior Door

Old Area, Roof 8lad, South of Center Vessel

Old Ares, Roof Slab, West of North Vessel

Bulk Debris from Drain Area

Old Area, lst Floor, Floor North End North Room
Old Area, Floor, Center

0Old Area, Floor, South

Packing Area, Floor at Main Door

Packing Area, PFloor at Packing Chute

Packing Area, Low on Bast Wall

Packing Area, 30 to 60 inches on West Wall

New Addition, Southwest Wall, Interior

First Floor, Southwest Ploor Under Vessel

First Floor, New Addition, Center Floor by Pump
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SAMPLE NUMBER
WIPE SAMPLES

3200-0654-C-L
3501-0690-C-L
3301-0691-C~L
3502-0696-C-L
3502-0697-C-L

.3502-0698-C-L

3506-0692-C-L
3506-0693-C-L
3506-0694-C-L
3506-0695-C-L

Mftg.
Mitg.
Mitcg.
Mftg.
Mfcg.
Mftg.
Mitg.
Mfeg.
Mftg.
Mfcg.

TABLE 4.2.).2-4

(Continued)

DESCRIPTION

Bldg., Second Floor, New Addition, North Wall by Door

bidg., Exterior,
Bldg., Exterior,
8ldg., Exterior,
Bidg., Exterior,
Bldg., Exterior,
8ldg., Exterior,
B!'dg., Exterior,
Bldg., Exterior,
Bldg., Exterior,

North Wall, 0 to 24 inches by Maiwn Door

North Wall, 36 to 60 inches by Main Door

South, Under Load-Out Doour

South Wall, 0 to 24 inches, Package Area Door
South Wall, 36 to 60 inches, Package Area Door
West Wall, 0 to 24 inches, by Large North Door
West Wall, 36 to 60 inches, by Larg. North Door
West Wall, 0 to 24 inches, by South Stairwvay
West Wall, 36 to 60 inches, by South Stairway
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TABLE 4.2.5-1 8g> ?I
c o o
COORDINATES AND ELEVATIONS OF FE- 4
NEAR SURFACE SOIL SAMPLES, BORINGS, AND NONITORINC WELLS EX .‘!.'l
|
coororNates(}?  GrounD sumFace
IDENTIFICATION
NORTH  EAST gLevaTion(?) -
NEAR SURFACE SOIL SAMPLES
A-2-C 21.0 71.0 99.3
A-4-F 28.0  239.0 100.5
A=5=C 8.1 233.9 99.1
B-2-M 96.7 $7:4 98.5
c-6-8 138.9  283.3 98.8
D-4-M 188.7  140.1 103.0
g-1-C 259.4 24.1 98.3
g-5-0 195.4  226.6 98.3
c-3-1 346.0 92.5 99.7
¢-3-L 309.6  133.1 99.6
C-4=A 35%6.3  187.8 100.0
C"‘F ”3;) 20’.‘ 99.5
H-1-4 381.7 30.0 98.6
H-2-3 393.2 8.3 100.4
H-2-K 365.3 3.7 99.93
ll-S-F 195-2 2“-. ’9-5
~— H-1-F 415.0  344.0 98.4 S
H-7-H 357.3  343.3 98.9 v
J-6-K 394.0  260.0 102.3 b
MONITORING WELLS >
Md=1A 418.2 50.0 98.7 o
=24 440.3  214.2 98.9 o
M-3A 450.4  336.9 97.3 Y
Mi-44A 147.3  339.7 97.6
-S54 31,9 44.6 0.9
Mu=6A 1.2 137.9 9.9
-TA 178.0 30.3 98.4
w-aA 280.8  33%.7 99.7
up-9a¢3 331.6  224.5 99.5
See footnotes at end of table.




TABLE 4.2.5-1

(Continued)
coorDINATES (1) CROUND SURFACE
IDENTIFICATION
NORTH  EAST gLEvaTION(2)

BORINGS

B-1 416.7 $0.6 98.7
B-2 439.3  217.3 98.9
8-3 450.0  332.3 97.3
B-4 142.8  340.2 97.6
B-$ 38.3 49.7 98.9
-6 14.1  141.6 98.9
8-7 177.4 24.9 98.4
s8-8 276.3  336.1 97.7
-9 270.2 212.2 99.3
g-10¢4) 360.4  225.4 99.7
8-11(#) 313.0  228.2 99.2
3-12 348.9  228.2 99.7
8-13 346.0  224.0 98.0
3-14 -260.0  136.0 99.7
EXISTING BORINCS

B-1-60 217.0  170.0 103.0
$-2-60 396.0  174.0 100.4
3-3-60 419.0  116.0 98.8
B-4-60 104.0  166.0 98.8
8-5-60 47.0  192.0 100.5

(1)Coordinatcl are with respect to site grid (Figure 4.2.5-1).

(2)6r0004 surface elevations are with respect to site datum.
(3)HP-9A is & piezometer installed in the glaciofluvial sends.

(‘)Iorin.n B-10 and B-l1 were also designated as Near-Surface Soil
Sample Locations G-5-£ and F-5-E, respectively.
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5.0 DATA PRESENTATION

The results of the field investigation program and subsequent laboratory
analytical testing are presented in the following subsections. The

results include logs of borings and nesr-surface sample holes, hydraulic
conductivities and ground water flow rates, and concentrations of prior=~
ity pollutants and dioxin detected in buildings, soils, ground water and

river sediments.

Of the 1540 samples collected, 877 were archived for possible future
dioxin analysis. There were 532 dioxin analyses (a complete tabulation
of the dioxin results is presented in Appendix C) and 122 priority
pollutant analyses performed including QC, industrial hygiene and am~
bient air. The results of these analyses are susmarized in tables and
illustrated with figures presented herein. Coaplete laborastory snalysis
suamaries and other supporting data are presented in sppendices at the
end of this report, PFiles of raw data as reported from the laboratories

sre being provided separately to NJDEP.

S.l AMBIENT AIR

Ten sets of ambient air samples were subjected to detailed chemical
analysis. As requested by the NJDEP, those sets of samples having the
ten highest iron and mangsnese concentrations were analyzed. Table
S.1-1 presents the results of the inhalable particulate matter (IPM)
filter analyses for iron and manganese (in total micrograms per filter),
and indicates those ssmple sets chosen for detailed chemical analysis.
One of the sample sets chosen corresponds to a one-in~six day ssmpling
normsally conducted by NJDEP. Five such NJOEP sampling days occurred
during the site investigation. At the request of the MJDEP, the
selected sample list was modified by lubstitutinj a set of semples

" corresponding to another MJDE?P sampling period (September 21, 1984) for

the originally selected October 8, 1984 set. The saople.net' are iden-
tified in Table 5.1-1. The snalytical results of the ambient air sam-

pling are reported in Tables 5.1-2 through 5.1-7.
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Meteorological data were collected at the ambient air monitoring site
throughout the sampling period. Data were also obtained from the weath-
er station located at the Newark International Airport (approximately
three miles southwest of the site) for the sampling period. These data
include temperature, barometric pressure, sky cover, precipitation, and
wind speed and direction. To date only wind direction data have been
summarized. Figure 5.1-1 is a wind rose of the wind direction data
collected at the site from September 7, 1984, through October 9, 1984,
Figure 5.1-2 is a similar wind rose for the same period using data from
National Weather Station (WSO) located at Newark Airport. Differences
in the appearance of the two wind roses can be attributed to local

topographic features affecting the wind flow patterns.

5.2 INDUSTRIAL HYCIENE

During the site investigation, a comprehensive industrial hygiene moni-

toring program was conducted so that the adequacy of the assigned worker
protection could be evaluated and demonstrated. The results of the pro-

gram are discussed below.

5.2.1 Atmospheric Samples for Dioxin

Table 5.2.1-1 presents the results of all dioxin related industrial
hygiene monitoring; of these, 43 were atmospheric samples. For seven of
the stmospheric samples, resultant concentrations were greater than the
permissible exposure level (PEL) of 0.5 nanograms per cubic meter of air
(ng/m3). None of the 24 blank samples indicated detectable levels of
dioxin. The seven samples are associated with four specific opera-
tions. The operations and the actions taken were:
o Chip sempling of outside walls produced airborne

concgntrations of dioxin of 0.74 ng/e” and 1.2)

ng/m’ on September 14 and 18, 1984. All other

monitoring during chip sampling resuited in con-

centrations below detectable levels. Because of

the two results above the PEL, all future chip

sampling vill require the use of self-contained
breathing spparatus (SCBA).
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$.2.3 Atmospheric Samples for Volatile Organics, Semi-Volatile
Organics, Alcohols, 2,4,5-T, 2,4-D, Asbestos, and Sulfuric Acid

8143 UBy} JUS|D sNe| 8|

obsw| wy oy3 4|

0y3 03 enp 8| 3 ‘330U

A total of 24 samples were obtained for analysis of the above
compounds. A summary of results for 2,4,5-T, 2,4-D, asbestos, sulfuric
acid and all volatile and semivolatile compounds for which positive
results were obtained is presented in Table 5.2.3-1. All positive
results observed were of sufficiently low concentration not to be of

concern.

$5.2.4 Heat Streass
A Reuter Stokes Heat Stress Monitor was used on 11 days during September
and October, 1984, due to the potential for heat stress related illness
on these days. Results were compared to the American Conference of
GCovernmental Industrial Hygienists recommended threshold limit value

! (TLV). A work-rest regimen was established at those times vhen the TLV

! vas exceeded.

$.2.5 MNoise Monitoring

The most significant source of noise during the site investigation was
~— the drilling rigs. Accordingly, noise measurements wvere taken at the —
drilling operations on October 17, 1984. Measurements ranged from below
80 decibels (dBA) to 84 4BA. The permissible exposure limit is 83 dBA
for hearing protection requirements and 90 dBA for engineering con-

=
>
trols. These limits were not exceeded. o
o
H

5.2.6 .Ccnernl Health and Safety
The procedures presented in the Work Plan were followed. All personnel

entering the site were given one to two days of site specific training,
depending on the amount of health and safety training previously re-
"~ ceived. All ITC employees and subcontractor esployees were required to

have medical examinations prior to entering the contamination zone. All

personnel on site wvere required to wesar the protective equipment pre-

scribed in the Work Plan.




5.3.1 Office and Laboratory Building

Figures 4.2.3.2-1 and 4.2.3.2-2 show the first- and second-story floor
plans of the office and laboratory building and the room designations.
Table 5.3.1-1 presents the dioxin analysis results for wipe and chip
samples collected in the office and laboratory building. Of the 39
samples collected in this building, dioxin was not detected in seven and
one sample was voided. Dioxin coacentrations of the first floor vipe
samples ranged from 38 to 1,100 uglnz. Dioxin concentrations of first
floor chip samples ranged from 2.0 to 69.3 ppb. Pifteen of 15 first-
floor samples were identified as containing dioxin. Dioxin concentra-
tions of the wipe samples taken on the second floor ranged from 10 to
14,000 n(/lz with 11 of the 11 valid samples having dioxin identified.
The dioxin concentrations of chip samples from the exterior of the
building ranged from 0.57 to 2.4 ppb with 5 of 1l samples having dioxin
identified. One exterior wipe sample had & dioxin concentration of 168

n;llzs the other showed no diozin present.

5.3.2 Warehouse

Pigure 4.2.3.2-) shous the floor plan of the warehouse with the assigned
room designations. Table 5.3.2-1 provides the dioxin analysis results
for wipe and chip samples collected in the warehouse. Of the 24 samples
collected, 21 samples showed detectable levels of dioxin. The diexin
concentrations of interior vwipe and chip samples ranged from 130 to
19,000 n./-z and from 48.7 to 192 ppb, respectively. All 11 interior
samples had positive dioxin results The dioxin coacentratioas of ex-
terior chip samples ranged from 1.0 to 16.5 ppb with 9 of 12 semples
having positive results. The single exterior wipe sample showed dioxin

present st 13 nl/lz.

5.3.3 Msnufacturing Building

Table 5.3.3-1 susmarizes the dioxin snalysis resslcs for all vipe and

chip samples collected from the msnufacturing building. Positive dioxin

results were qbtained for 27 of the 28 samples collected. The dioxnin
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Table 5.3.6-1 presents the dioxin results for the 12 tank samples ana-
lyzed, of which nine (75 percent) had positive dioxin results. Three
samples showed no recovery of the internal and surrogate standards:
sample 7112-1523-N-L vas a4 liquid, and the total volume collected vas
used in the initial analysis msking reanalysis impossible; samples 7041~
1192-N-L and 7037-1206-N-L were determined not to be analyzable after
three separate attempts fsiled to achieve measurable recovery. There-

fore, no results are reported for these three samples.

The initial result for sample 7129-1548-B-L was out of the dioxin cali-
bration range and reanalysis of a one gram aliquot vas performed. Other
samnles were initially analyzed as one gram aliquots; some reanalyses as
extract dilutions were required. Table 5.3.6-2 susmarizes the reanaly-
sis results. These are reported in all cases because they are more
representative of the sample aliquot analyszed.

5.4 SPEWERS AND SUMPS
Sever and sump samples vere taken as described in the Subsection

4.2.4. Four sewer and eight sump samples were collected for dioxin
analysis, Pigure 4.2.4~]1 indicates the sever and sump locations on
site. Table 5.4-) summarizes the dioxin concentrations found in these
samples and Table 5.4-2 presents the dioxin results for each specific
location sampled.

Table 5.4-=3 provides a summary of dioxin reanalysis results for the
sever and sump samples. Of the 12 semples taken, nine (75 percent)
required reanalyis becasuse the initisl result wes out of the dioxin
calibration range. Becsuse of the nonhomogeneity of the sludge samples
collected and significant instrumental detector saturaction, results for

the one gram resnalysis and dilutions varied from the original anslysis

results. The reanalysis results are reported herein, becsuse the analy- h

tical results are more representative of the aliquot snalyzed. However,
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are not considered significant, In general, despite the stated diffi~
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culties associated with reanalysis, the results are considered more

reliable than the initial analysis, and are reported for all samples

where reanalysis was performed,

Table 5.5.2.1-3 summarizes the near-surface soil sample dioxin results —_—
by sample location and depth. Pigures 5.5.2.1-! through 5.5.2.1-3
present the dioxin results at depth intervals of zero to six inches, six

to 12 inches, and 12 to 24 inches, respectively.

Priority pollutants were defined as the 157 compounds in the acid/base/
neutral (semi-volatile), volatile organics, pesticides snd PCB, herbi-
cides, metals, total cyanide, and total phenol analyses plus the 40
extraneous peak searches. Forty-two near-sucrface soil samples vere
analyzed for priority pollutants. Table 5.5.2.1-4 presents the organic
priority pollutant analysis levels and dilution factors applied to these
samples. Reference is made to Appendix E for the definition of levels,
and for the complete quantitative results.

>~ Table 5.5.2.1-5 summarizes the detected base/neutral and acid organic —
compounds identified in the near-surface soil samples. Of the 69 semi- ‘:’
volatile compounds, 28 (41 percent) were identified one or more times in ;
the depth intervals of zero to 6 and 12 to 24 inches. At zero to 6 :
inches, 24 compounds were identified. For 12 to 24 inches, 26 compounds 8
H

were identified,

A summary of the detected volatile organic compounds in the near-surface
soil samples is presented in Table 5.5.2.1-6. Of the 38 volatile orga-
nic compounds, 13 (34 percent) were identified one or more times.
Methylene chloride and acetone were identified most frequently of the 13
compounds identified (42 of 42 and 28 of 42 samples, respectively).
However, these concentrations are typically attributable to beckground
levels due to handling either during collection, shipping, er in the
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Boring soil samples were collected at thirteen locations on site. Five
samples were obtained for designated analyses at each of seven loca-
tions. At Boring B-2, a silt sample was not recovered, resulting in
only four samples at that location. Table 5.5.2-1 indicates the desig- —
nated chemical analyses for the boring s0il samples and Table 5.5.2.2-1
summarizes the samples collected. Appendix E contains an inventory of
the 124 samples archived for geotechnical purposes and possible future
dioxin analysis. Also, Appendix E provides a summary of all quentita=~
tive analytical results and the results of the 40 extraneous peak

searches for the boring soil samples.

Of the 39 boring soil samples analyzed for dioxin, 35 (90 percemt)
samples had identifiable dioxin concentrations. For nine of the 39 (23
percent) samples, reanalysis of smaller sample aliquots (1 gram) or
dilutions vere required to yield results within the instrumental cali-
bration range. Table 5.5.2.2-2 presents a susmary of the samples re—
analyzed, the corrective actions taken, and the initial and reanslysis
— . results. One one-gram sample required further dilution to produce
results within the instrumental calibration range. Due to instrumental
saturation and the inhomogenity of soil samples, the reanalysis values
increased as expected. In general, the values were of the same order of

EE!
magnitude and reanalysis values were used for reporting purposes because <:,
they were more reliable than the initial analysis. 2

A summary of the dioxin results for the boring soil samples by sample

location and depth is presented in Table 5.5.2.2-3. The results of
dioxin analyses are also shown on the site cross sections in Figures
$.5.1-1 through 5.5.1-4. At depths of zero to 6 inches, the diexis
concentrations ranged from 19.7 ppb to 2700 ppb. At 6 to 12 inches, the
diozin concentrations ranged from 7.5 ppb to 3510 ppb, and st 12 to 24

inches, the dioxin concentration ranged from 4.7 ppb to 830 ppd.
.Samples from directly above the silt (Elevation Code 109) had diesis
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at 12 to 24 inches, eight compounds were identified. For samples from
above silt (Elevation Code 109), seven compounds were identified.
Figure 5.5.2.2-3 presents the results for key semi-volatiles for samples

from immediately above the silt layer,

A summary of the detected herbicides, pesticides, and PCB's in the
boring soil samples is given in Table 5.5.2.2-7. Of the 35 herbicides,
pesticides, and PCB compounds, 10 (29 percent) were identified one or
more times in the samples from zero to 6 inches, 12 to 24 inches and
above the silt., At zero to 6 inches, nine compounds were identified; at
12 to 24 inches, nine compounds were identified; and in the samples from
above the silt, eight compounds were identified. Figure 5.5.2.2-4
presents the results for key pesticides and herbicides for samples from

above the silt layer.

The detected inorganic parameters as defined by the 13 metals, total
cyanides and total phenols in the boring s0il samples are summarized in
Table 5.5.2.2-8. Of the 13} metals, 11 (83 percent) were identified one
or more times. At zero to & inches, ten metals wvere identified} at 12
to 24 inches, 11 metals were identified; and in the samples from above
the silt, 11 metals vere identified. Selenium and thallium were not
identified. All samples had positive cyanide results and 7 out of 8

phenol results were positive.

The concentrations of selected priority pollutants are presented in
Figures 5.5.2.1-4 through 5.5.2.1-7. PFigures 5.5.2.2-3 and 5.5.2.2-4
present similar results for the boring soil samples from above the silc.

$.5.2.3 Additional Dioxin Analyses

Because dioxin was identified in the silt layer on site, an evaluation

was initiated to investigate potential cross contemination, and/or

instrumental carry over from previous injections. As part of the evalu-

ation, the lgborstory blanks and the chronological snalysis order vere
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As previously discussed the additional silt zone samples were not from
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the same depth as the initial samples. The evaluation of the data to
define potential cross contamination during boring or sample collection

was inconclusive.

5.6 GROUND WATER

The results of the ground water investigation at the site are presented
in the following subsections. The results include honitorin; well and
piezometer levels, the determination of hydraulic conductivities from
field slug test data, the calculation of ground water flow rates, and

the chemical analysis dats for the ground water samples.

5.6.1 Cround Weter Levels

Cround water levels wvere observed on October 15, 1984 in the eight
monitoring wells installed at the site (Figure 4.2.6-1). A suamary of
the observed levels is provided in Table 5.6.1-1. A comparison of
monitoring well levels and Passaic River levels messured on this date is
provided in Figures 5.6.1~1 through 5.6.1-8. As can be seen from the
figures, the three monitoring wells nearest to the river (MW-1A, 2A, and

3A) fluctuste with the river. Cround water level contours based on

these dats are provided in Figure 5.6.1-9.

The slug test data were incrementally digitized from the continuous
strip chart data taken in the field. This vas done by selecting an
arbitrary datum and scaling off values of time and pin deflection as s
percent of full scale. Data reduction was accomplished using specisl
forms to compute the value for hesd in feet for each selected time. The

O
-
>
$5.6.2 Hydraulic Conductivities o
o
H

data were then input to the computer program SLUCT.

The progrem SLUCT computes aquifer transmissivity (T) and hydraulic -
conductivity (k) using two independent methods. The first method is the -
sethod of Cooper, Bredehoeft, and Papadspulos (1967) and applies to hf .-
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As seen in Table $.6.2-1, the representative mean hydraulic conductivity
values for the most permeable zone range across the site from 3 to 200
feet per day. If the value of 200 feet per day at MW-2A is omitted, the
range becomes J to 40 feet per day. Such ranges in mean permeability
for the most permeable zone within a limited site area are to be ex- —
pected vhen fill materials are involved. This is particularly true
considering the nature of the fill--brick, building debris, wood, and
other organic materials, in addition to the predominant sand, gravel,

and varying amounts of silt.

$.6.3 Cround Water Plow Rates

: Ground vater flow rates wvere calculated based on the hydrsulic conducti-

' vities presented in Table 5.6.2-1 and the gradients (change in head per
unit distance) determined from Figure 5.6.1-9. An effective porosity of
0.30 was used for the fill. From the center of the site northward te

] the river, the computed ground water flow rate ranged from 0.6 to 4.0

: feet per day. From the center of the site to the south, the range vas

0.5 to 1.3 feet per day.

5.6.4 Analytical Laboratory Testing

o
Cround wvater samples were collected from each of the eight on-site ;
monitoring wells as described in Subsection 4.2.6.3. Each sample was
uniquely identified in accordance with the protocol described in Subsec- <:,'
tion 4.1.2 and presented in Appendix A. Sampling was conducted on ‘:,
October 9, 1984, and again on October 30, 1984, generating two sets of 'b
eight samples. Based on these preliminary dioxin results, the ground

wvater from monitoring well MW-2A for a third time on December 14, 1984,

The first two rounds of ground vater samples from all eight wvells were
analyzed for full priority pollutants plus 40 and dioxin. The third
ground vater sample from MW-2A was analyzed only for dioxin. Appendix F

centaine summaries of the quantitative analytical results (orgenic

L ad - ' - b
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first round samples and six compounds (17 percent) were identified in

the second round samples.

The detected inorganic parameters as defined by the 13 metals, total
cyanide, and total phenols in the ground water are summarized in Table
5.6.4-6. Of the 13 metals, 11 (85 percent) were identified one or more
times in the first round samples and 12 metals (92 percent) were identi=-
fied in the second round samples. Seven of the eight ground water
samples had positive cysnide results ia each round. Total phenols

analysis showed positive results for all 16 samples analyzed.

5.7 PASSAIC RIVER WATER

$S.7.1 Passaic River Levels
The mean tidal range (difference in height between mean high water and

sean lov vater) is reported by the Mationsl Oceanic and Atmospheric
Administration as 5.1 feet. The spring range (average semi-diurnal
range occurring semi-monthly as a result of the full moon and new moom)
is reported to be 6.1 feet. Tide levels in the Passaic River were
measured over one complete tidal cycle on October 15, 1984, and were
compared with ground vater levels in the on-site monitoring wells. This

information is presented in Figures 5.6.1-1 through 5.6.1-8,

5.7.2 Analytical Laboratory Testing
Two Passaic River water samples were collected (one on October 9, 1984

and one on October 30, 1984), concurrent vith the ground water sempling
for the sight on-site wells. These sasples were collected by the proce-
dures described in Subsection 4.2.7.2. Each sample vwas uniquely identi-
fied in accordance vith the protocol described in Subsection 4.1.2 and

presented in Appendix A.

Both samples were analyzed for dioxin and full priority pollutants.
_Priority pollutants wvere defined as the 157 compounds in the acid/base/
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the dioxin concentrations ranged from 0.53 to 10.8 ppb with six samples
having nondetectable dioxin concentrations at a detection limit of 0.78
ppb. At 12 to 24 inches, the dioxin concentrations ranged from 0.63 to
130 ppb with four samples hiving nondetectable dioxin concentrations at

the 0.78 ppb detection limit.

Additional river sediment samples were obtained to a depth of six feet
at Station 1-3-0. A geotechnical log is provided in Appendix B, and
shovs the sample locations. Table 5.8-3 presents the dioxin results of

samples obtained at Station 1-3-0,

Priority pollutants were defined as 157 compounds in the acid/base/
neutral (semi-volatile), volatile orgenic compounds (VOC), pesticides
and PCB's, herbicides, metals, total cyanides, and phenols analyses plus
40 extraneous peak searches. The organic priority pollutant analysis
levels and dilution factors that were utilized in the analyses of the
sediment samples are presented in Table $5.8-4. Complete quantitative

results for each sample are given in Appendix G.

A summary of all the detected base/neutral/acid organic compounds iden-
tified in the Passaic River sediments is given in Table 5.8-5. Of the
69 semi-volatile compounds, 17 (25 percent) were identified one or more
times in the zero- to 12-inch or 12- to 24-inch samples. Fourteen com=
pounds were identified in 28 percent of the samples at zero to 12
inches. Seventeen compounds vwere identified in 36 percent of the

samples at 12 to 24 inches.

A summary of all the detected volstile organic compounds identified in
the Passaic River sediments is presented in Table 5.8-6. Of the 38

volatile organic compounds, 10 were identifieq in one or more samples at
the zero- to 12-iach or 12- to 24-inch depths. Eight compounds wvere
fdentified in 33 percent of the samples at depths of zero to 6 inches.

" Ten compounds were identified in 46 percent of the samples at depths of
12 to 24 inches.
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Appendix H contains the quantitative results of the priority pollutant
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analysis. Of the 69 acid/base/neutral compounds, 20 (24 percent) were
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teported one or more times in the three samples analyzed. For the three
samples analyzed, the results were as follows: of the 38 volatile

organic compounds, three (8 percent) were reported one or more times; of
the 35 herbicide, pesticide, and PCB compounds, two were reported one or —

more times; and of the 13 metals, 11 vere reported all three times.

5.9.2 Nevark

Samples collected at Harrison Avenue, Raymond Boulevard, and Roancke
Avenue were taken to establish a background for the area. Figure
4.2.9-1 indicates the sampling locations. Three samples were collected
at depths of zero to & inches and analyzed for priority pollutants and
dioxin. All quantitative results for each sample are given in Appen~-
dix H, The dioxin results of the three background samples from Newark
are presented in Table 35.9.2-1,

A susmary of the base/neutral/scid compounds detected in the near-
surface soil samples from the site and the Newark background locations
is presented in Table 5.9.2-2. Of the 69 semi-volatile compounds, 16
uere identified in the Newark background samples one or more times. A
susmary of the volatile organic compounds detected in the near-surface

«

s0il samples from the site and Newark background samples is presented in
Table 5.9.2-3. Methylene chloride was the only compound reported. A
susmary of the herbicides, pesticides, and PCB compounds detected in the
near-surface soil samples from the site and the Newark background sam-
ples is provided in Table 5.9.2-4, Of the 33 herdicide, pesticide, and

PCB compounds, three were detected one or more times. A summary of the

inorganic parameters detected in the near-surface soils for the site and
the Mewark background samples is presented in Table 5.9.2-5. Of the 1l
metals, 1l vere identified one or more times. Positive totsl cyanide

and phenol results were reported for four of the six samples analyzed.
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Other designations are used for specific parameters. These are:

o Solubility - The ability of the material to com=
bine with vater, and reported on s visually de-
termined scale of none, slight, moderate, and
complete. The designation is subjective.

o Temperature Change - As the sample material vas
mixed with water, the relative temperature of the
reaction vessel was assessed by touch and
reported as increasing, decreasing, or no change
(none detected).

o Percent Lower Explosive Limit (LEL) - With the
detection meter calibrated to 10 percent, vapor
from the sample was tested for percent of combus~
tible organic vapors present. Only four com=
posite samples (Pit-2, PP-2, PP-3, PP-6) and ome
individual drum (No. 120) registered on the LEL
meter. Sample PP-3 registered & percent, PP2 and
PP-6 registered 3 percent, the two Pit-2 drums
showed 2 percent, and Drum 120 registered 2
percent.

o Oxidizable Material (OX) - This test was per—
formed to determine the presence of any material
that readily initiastes the combustion of organic
matter. All of the individual drums or composite
samples showved negative tests for the presence of
oxidizable materials.

o Peroxides - All tests for the presence of perox-
ides produced ne;ytivc results.

o Sample Type - This visual classification of the
physical state of the sample vas presented simply
as solid, liquid, sliudge, or multilayered.

o Open-Cup Ignitability - This test identifies
vastes vhich present fire hazards from ignitabil-
ity under conditions enisting during routine
storage, disposal, and transportation. Results
were shown a3: does not ignite wvhen heated (DNI)
or ignites when heated (IWH). Other sssessments
wvere also made as to the ability to sustain com=
bustion and the type of flame genersted.

o Open Cup Flashpoint - The material was heated in

- an open cup to 140 degrees Fahrenheit. If it
ignited the temperature was recorded in degrees

5-29
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analyzed for 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) and octa-
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chlorodibenzo-p-dioxin (0CDD). The 2,3,7,8-TCDF analyses were run under
the same conditions as the dioxin (2,3,7,8-TCDD) analyses. This
includes the seven isomer dioxin performance mixture for demonstrating

separation of the dioxin isomers. An analogous mixture for all of the

|

furan isomers is not available, because TCDF reference standards are not
available. It has been reported in the scientific literature that the
TCOF isomers will be separated under the same conditions that separate
the TCDD isomers; therefore, the 7 isomer TCDD mix was used to demon=~
strate this capability. However, since the full separation of the TCDF
isomers cannot actually be demonstrated, the result reported for
2,3,7,8-TCOF should be considered the maximum concentration for this
compound in the sample. Procedures for analysis of 2,3,7,8-TCDF and

OCDD were presented in the Work Plan.

A total of 156 soil samples were analyzed for dioxin, including addi-
tional analyses and background samples. Twenty-four samples wvere
analyzed for 2,3,7,8-TCDF and OCDD. Table 5.11-1 presents the results
of these analyses.

5.12 ANALYTICAL RESULTS FOR QUALITY ASSURANCE/QUALITY CONTROL CHECKS

Quality assurance/quality control checks were performed routinely

>
throughout the course of the sampling and analysis activities. Several '<:>.
levels of QC checks were implemented, as described in the QA Plan con- <:,
tained in the Work Plan, including field/trip blanks, individual labora- h
tory analysis-specific QC measures, asn additional set of "Program QC”
samples initisted by the QA Program Director, and specific QC samples

initiated by the NJDEP.

Precision, accuracy, and completeness objectives for the analyticsl
program vere established in the Work Plam, and are presented in

Table 5.12-1, Similar QC scceptance criteria were availadle for those
analyses performed under EPA's CLP protocol. Where svailable, these
anilyte specific acceptance limits were used. xS ’
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2.7 ng. All samples collected on September 7, 1984 prior to preparation
of the wipe blank showed no detectable dioxin; therefore, the one wipe
sample associated with it was scheduled for recollection (at an adjacent
location), with a new field blank. The new field blank showed no
detectable dioxin. On September 20, all four collected wipe samples
indicated extremely high levels of dioxin; therefore the blank result

wvas negligible.

The two chip field blanks and the paired trip blanks showed no detect-

able levels of dioxin.

5.12,2 Individual Laboratory Quality Control Checks
Following are discussions of the QC checks performed by the three ITC

laboratories which provided analyses.

$.12.2.1 Organic Priority Pollutant Analyses - ITC Cerritos Laboratory
For all parameters (except herbicides) EPA-Contract Laboratory Program

(CLP) procedures were followed, as described in the Work Plan. EPA
Method SWA 8150 was used for the chlorinated herbicide analyses; these
compounds are not included in the CLP protocols, and are, therefore, not

subject to the same QC criteria.

Instrument calibrations were performed and documented every eight hours.
Support data for these QC checks are contained in the complete labora-
tory batch reports provided with each set of sample results. Laboratory
blanks were slso analyzed at least once every eight hours for each type
of analysis performed. Mo significant contamingtion was observed in the
laboratory blanks for extractable parameters (BNA, pesticide, herbi-
cide). Volstile blanks did consistently show low levels of wethylene

chloride--generally below the quantitation lLimit. Complete data for all
lasboratory blanks are also contained in the batch reports.

e
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for each surrogate is summarized in Table 5.12.2.1.1-2. All of the pes-
ticide surrogate outside recoveries, in low and medium level analyses,
are due to dilution of the extracts prior to analysis. Recoveries were

not obtained for these samples.

One soil sample showed very low recoveries for all six BNA surrogates;
three of these were outside the QC limits., In accordance with CLP pro-
tocol, the sample was reextracted; reanalysis showed identical surrogate
recovery results, indicating a significant matrix effect for this sam-

ple.

As presented in Table 5.12.2.1.1-1, 411 average percent recoveries for
surrogate compounds are well within the stated QC acceptance criterias
(as defined in Table 5.12.2.1-1) for soil samples. The consistency of
the recovery results, as measured by the standard deviation, is also

scceptable for each compound.

Matrix Spike/Matrix Spike Duplicates

A total of 75 soil matrix samples vere analyzed for all organic priority
pollutants. Table 5.12.2.1.1-3 summarizes the number of MS/MSD pairs
anslyzed by anslysis fraction and level. All QC check frequencies for

soils are greater than the minimum 5 percent objective.

Tables 5.12.2.1.1-4 through 5.12.2.1.1-6 susmarize the average percent
recoveries and RPD's for all spike compounds. Recoveries outside QC
acceptance limits are not included in these calculations. Excluding
pesticide spikes, only 4 percent of the results were outside of‘rccovcry
limits. These all occurred in the medium BNA analysis of a single
MS/MSD pair. The compounds were pyrene and phenol. Becsuse the re-
coveries properly duplicated for both compounds in the MS and MSD, the

RPD fell in the acceptable rangs.
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Matrix Spike/Matrix Spike Duplicates

A total of 15 sediment samples were analyzed for full organic priority
pollutants; one MS/MSD pair was analyzed for each analysis fraction and

level, as outlined below:

Low VOA = 1 of 15 samples 6.71 frequency
Low BNA = 1 of 10 samples 102 frequency
Med BNA = 1 of 5 samples 202 frequency
Low Pesticide - 1 of 13 samples 1.7X frequency
Hed Pesticide = 1 of 2 samples 502 frequency
Herbicide = 1 of 15 samples 6.7% frequency

The 5 percent minimum QC check frequency was achieved.

Tables 5.12.2.1.2-2 through $5.12.2.1.2-4 summarize the average percent
recoveries and RPD's for all spike compounds. Recoveries outside QC
acceptance limits are not included in these calculations; however, only
two were noted, and these were for pyrene in the MS and MSD pair '
analyzed. The observed recoveries for pyrene were 20 percent in each QC
sample, only slightly below the lower QC acceptance limit of 26 percent.

The accuracy (average percent recovery) and precision (RPD) messures for
all priority pollutant spike compounds are well within the stated QC
acceptance limits. Herbicide spike recoveries range from 47 to 95 per-
cent recovery except for Dinoseb, which shows an average recovery of

2.1 percent.

Sediment priority pollutant data quality has not been affected by the
small number of results outside of QC objectives.

$.2.2.1.3 Uater QC Summary

Serrogate Recoveries

Table 5.12.2.1.3-1 susmarizes the average surrogste recovery results for

akl vater samples (all vere performed ss low-level analyses). Recover-
ies outside of QC limits sre not included. The number of results
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Middlebrook Pike laboratory. EPA methods, as specified in the Work

Plan, were used for analysis.

Calibration standards and laboratory blanks were analyzed and documented
a minimum of once per eight-hour shift. Contamination of sufficient
concentration to affect results was not observed in any of the lsbora-
tory-prepared blanks. Full documentation of all standards, blanks, and

daily control charts is contained in the laboratory files.

Table 5.12.2.2-]1 summarizes the spike and duplicate analyses performed
for each sample matrix. In all cases, QC checks were grester than

5 percent of the total samples analyzed for each matrix.

The results of spike recovery, laboratory blanks, and duplicate (blind
split) analyses are contained in Appendix J. Table 5.12.2.2-2 summa-~
rizes the RPD values for inorganic duplicates on water and soil/sediment
matrices. Wine of the RPD values are greater than 20 percent, indicat-
ing relatively lov reproducibility between original and duplicate sample
results. However, as Figure 5.12.2.2-1 shows, the method itself is pre-
cise to within 10 percent for standard response factors over a month-
long period. Two explanations could account for the observed RPDs:

(1) many of the measurements are at or near the detection limit, where
the method is, by definition, at the limit of its precision and ac-
curacy; and (2) sample nonhomogeneity and/or matrix effects make it
difficult to reproduce results precisely, regardless of the degree of

homogenization.

The average percent recovery for each spike compound, including all
matrices, is shown in Table 5.12.2.2-2.

All of these average recoveries are within the QA objective limits as
stated in the Work Plan.

.
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Table 5.12.2.3-2 presents the spike recovery data for the QC samples,
Thirteen of the 27 samples selected for QC analysis showed dioxin at
concentrations greater than or equal to 10 ppb; the spike level of 1.0
ppb becomes negligible for these samples, negating meaningful recovery
calculations. These values have, therefore, been excluded from this
table. The average percent recovery is calculated to be 93 (217) per-

cent.

Partial scan GC/MS confirmations were performed on 35 samples with posi-
tive dioxin results. Of these, 29 (8] percent) passed all criteria
required for a final confirmation of the presence of 2,3,7,8-TCDD. Two
of the four failures were due to dioxin levels too low to be detected by
the partial scan method. Back-up documentation of these analyses is

contained in the dioxin laboratory batch reports.

Two special QC samples were analyzed in an effort to determine the effi-
ciency of the vipe sampling technique used. A piece of aluminum foil,
seasuring 46 x 54 cam (2,480 cuz). was spiked with 230 ul of a 0.2 ppm
2,3,7,8-TCDD standard solution (equivalent to 50 ng dioxin) by applying
the solution in an "S" pattern across the foil surface. The spiked foil
vas allowed to air dry for 30 minutes, until no solvent was observed. A
3-by-3-inch gauze wipe was wetted with 10 ml of hexane, and then used to
“sample” the foil surface in accordance with the vipe sampling procedure
used on site. This spiked foil sample was prepared, sampled, and ex-
tracted in duplicate at the Directors Drive laborstory.

Results for the duplicate samples were as follows:

AMOUNT OF

SAMPLE %0. DIOXIN RECOVERED  » RECOVERY
J219%6 19.8 ng 80
J2197 15.4 ng n

[}
ﬁiiq average recovery {s 76 (24.5), vhich is within the scceptable range
of precision for the dioxin analysis method. -

989) 9|
*3J110N
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No gignificant contamination was detected in the wipe blanks or the

8143 UBY) JRe|d s%9| 9)
oBww) wiiy oyl Jy :39110N
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43 03 enp 8 3| ‘edj30u

water blank as shown in Table 5.12.3.1.-1 and Appendix J. The soil
blanks were aliquots of a supply of Clarksburg soil, originally obtained
from the EPA-OHMSETT facility in Leonardo, New Jersey and described as
"virgin with respect to 2,3,7,8-TCDD.” The soil had been stored, how-
"ever, in the dioxin preparatory laboratory since its arrival in 1983;
thus, contamination from its storage location most likely explains the
low levels of dioxin detected. The average of 1.1 (20.4) ppb is just
above the detection limit for the analysis. The water blank result was

below the instrumental detection limit,

5.12.3.2 QC Blank Spikes

Table 5.12.3.2-1 provides the recovery results for the QC Program spiked
wipes and soils. The average percent recovery for the wipe samples is
90 (24.2). For the soils, the average recovery is 118 (£9.5). Both of
these averages are within acceptsble limits, as prescribed in

Tsble 5.12-1,

$.12.3.3 Directed Sample Splits

Tabdle 5.12.3.3-1 contains the duplicate results summary for dioxin in
the 10 sample splits which were initiated at the QA Program Manager's g
direction. Complete parameter results for the three soil and one water >
split designated for full analysis are presented in Appendix J. “:>‘
| o
S

Pfor the dioxin results in soil samples, a major difference is noted in
the RPD values for comparison of l0-gram aliquot samples versus one-gram
aliquot samples. In all four cases, the RPD is vastly improved for the
10~gram results. This is most probably due to the difficulty encoun-
tered in obtaining & one-gram aliquot that is truly representative of

the entire sample, regardless of the degree of homogenization. The one-
gram RPD vglues have, therefore, been excluded from cslculation of the
average, which is 33 (234). This is within acceptable QC limits for

(qull precision.
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5.12.4 NJDEP-Designated Quality Control Checks

The NJDEP On-Scene Coordinator(s) (OSC) initiated two types of quality
control samples: (1) collection of sample splits in the field, for
analysis at an independent laboratory in addition to the ITC labora-
tories, and (2) assignment of soil proficiency samples for dioxin

analysis.

Table 5.12.4~-1 lists the samples split at the time of collection at the
direction of the 0SC. ITC results for these samples, for the analyses
indicated, are reported herein with all other analytical results. Re-
sults for samples analyzed at NJDEP's chosen independent laboratory have
not been received by ITC, and are, therefore, not included in chis

report.

Table $5.12-4-2 contains the dioxin results for the MIDEP soil profi-
ciency samples. One sample (not listed in the table), ITC No. 9400-
1763-T-L (MJDEP A037), was received broken at the laboratory on October
23, 1984; the sample was voided as instructed by L. Ceiger (NJDEP-OSC):
therefore, analysis was not required. All samples labeled "blank spike™
were described as "blank-to be spiked with 2,3,7,8-TCDD at 1 ppd™ on the
Chain-of~Custody record. The confirmed concentration of the spiking
solution used vas 160 pg/uls 100 ul is spiked onto 10 grams of soil
prior to extraction, Thus, the sctual spike level used for these sam-

ples was 1.6 ng/g, or 1.6 ppb.
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TABLE 5.1-1 s352)
- o«
AMBIENT AIR SAMPLES 'l
RESULTS: IRON AND MANCANESE
(10-31-84)
SAMPLES
10 BE
COLLECTION RESULTS (ug/filter) :::::: ANALYZED
DATE Fe Mn Fes¥n DATES FOR FULL
AMBIENT AIR
PARAMETERS
09-08-84 AD02-0142-A-K 252 7.1 259
09-09-84 AD02-0143-A-K 704 21 128 x
09-10-84 AD02-0144-A-K 1,280 34 1,314, [
09-11-84 A002-0181-A-K 1,550 4l 1,591, [
09-12-84 A002-0182=-A-K 1,740 9 1,831 0
09-13-84 A002-0183-A-K 917 N 918
09-14-84 A002-0410-A-K  B2) 22 843
09-15-84 ADO2-0412-A-K 259 7.1 266 x
. 09-16-84 AD02-0413-A-K 702 1? ny, -
r 09-17-84 ADO2-0414-A-K 1,230 34 1,264 (]
09-18-84 ADQ2-0415-A-K 1,090 3 1,121
09-19-84 A002-0597-A-K 1,770 s? 1,827 0
~ 09-20-84 ADO2-0598-A-K 992 n 1,026
09-21-84 A002-0711-A-K 1,080 38 1,118 x 0 -—
09-22-84 A002-0712-A~K 676 21 697 o
09-23-84 AD02-0713-A-K 702 22 726 o
09-24-84 A002-0714-A-K 1,520 3] 1,557, 0 >
09-25-84 A002-0843-A-K 2,030 63 2,093 0 !
09-26-84 A002-0844-A-K 745 19 764 ° _
09-27-84 A002-0845-A-K 810 19 829 X
09-28-84 A002-1072-A-K 566 15 581 o
09-29-84 A002-1073-A-K 448 11 459 .S
09-30-84 ADO2-1074-A-K 597 2 622
10-01-84 A002-1082-A-K 312 8. 320
10-02-84 AD02-1083-A-K 590 2¢ ol6
10-03-84 AD02-1084-A-K 1,200 34 1,23, X 0
10-04-84 A002-1241-A-K 1,460 52 1,512 °
10-05-84 A002-1242-A-K . 1,030 21 1,051
10-06-84 AD02-1243-A-K 1,040 b3 1,067
10-07-84 A002-1329-A-K 610 19 629
10-08-84 A002-1330-A-K 1,160 37 . 1,197
*Denetes 10 highest totsl (Fe + Mn) results.
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TABLE 5.1-3

SITE INVESTICATION
AMBIENT AIR RESULTS FOR DIOXIN

DATE AND SANPLE 1D 9-10-84  9-11-84  9-12-84  9-17-84  9-19-84  9-21-84  9-24-84  9-25-84  10-3-84  10-4-84

- - -0182- - -0597- - - -0843- -1084- -1241- ,
PARANETERS ~0144-A-k  -018) 0182 ~0414 0397 -071t1 -0714 0843 1084 1241 ,,
Dioxinm n-sluw [ [} wo(<s) u(<b) uo{<31) u{<s) uD(<4) u..- un(<10) ¥D(<6) MD(<15)
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TABLE $5.2.1-1

INDUSTRIAL HYGIENE 2,3,7,8-TCDD MONITORINC RESULTS

SAMPLE DESCRIPTION

IH-glass fiber filter: personnel sample

IH-glass fiber filter: hi vol, clean area sample

IH XAD2: backup to LO104

IH-glass fiber filter: blank

IH=XAD=-2 tube field blank

IH-glass fiber filter-personnel sample

IH-GFF/XAD: 37-Cl sample spike

IH-glass fiber filter~-Hi vol, btwn tanks,
process building

IH-XAD: backup to LO161

IH-glass fiber filter~blank

IH=-XAD-blank

1H-glass fiber filter-personnel sample

IH-glass fiber filter-field blank

IH-glass fiber filter-personnel sample

I1H-personnel sample: drum sampler assistant

IN-personnel sample: driller (glass fiber filter)

IH-glass fiber filter: betwn tanks and
process building

IH=-XAD: backup to L0276

IH-glass fiber filter-field blank

IH-XAD: field blank

Class fiber filter: personnel

Class fiber filter: personnel

Class fiber filter: personnel

Class fiber filter field blank

IH~-glass fiber filter-area decon

IH~XAD: backup to LO4L4S

IH-glass fiber filter-personnel

IH-glass fiber filter~field blenk

IH-XAD2-field blank

IH-glass fiber filter-personnel

IH-glass fiber filter-field blank

[H-glass fiberfilter-personnel, chip sampler

IH-glass fiber filter-personnel, driller

fH-glass fiber filter-field blank

IH-CPF/XAD: 137-Cl blank spike

IH-glass fiber filter-personnel, driller

IH-glass fiber filter-personnel, tank sampling

IH=XAD: backup to LOBO?

I1H-glass fiber filter-field blank

JH=-XAD: field blank

RESULTS

ND (0.41 n;/m3)
ND (0.20 ng/m?’)
¥D (0.27 ng/m’)
MD (0.80 ng/sample)
o (0.75 nglsaﬂfle)
¥D (1.6 ng/m))
WD (1.2 ng/m))
W (1.0 n;ll’)

WD (0.08 n;l.’)
WD (1.1 ng/sample)
»0 (0.36 n;/s.-glc)

ND (0.34 ng/m’)
w0 (1.1 n;ls.nq}c)

WD (0.10 ag/m)

¥D (0.5% aglnj)

D (0.14 ng/m7))

uD (0.16 ngln’)

wD (0.37 ng/l’)
%D (0.11 ng/sample)
ND (1.1 ng!snnq}e)

ND (0.12 ng/m?)

ND (0.91 nglnj)

D (0.99 ng/m’)
m (0.41 n;lsanglc)

¥D (0.16 ng/al)

¥D (0.55 n;{r’)

0.74 ng/m
B0 (0.05 ng/sample)
w (0.32 n;lsn-!lc)
w0 (0.31 ng/m ))
%D (1.0 ng/ le
1.2 ngz:r’

D (0.26 ng/m’)
ND (0.61 ag/semple)
ND (1.3 a;lso-gic)

WD (0.49 ag/a))

¥D (0.74 ng/el)

D (0.5% ng/e’)
ND (0.51 ng/sample)
¥0 (0.68 ng/sample)
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TABLE 5.2.1-)
{Continued)

SAMPLE DESCRIPTION

IH-glass fiber filter srea

IH=-XAD2, area sample

IH-glass fiber filter field blank

IH-XAD2 field blank

IH-glass tiber filter, personnel-drum crew

IH-glass fiber filter, personnel-tank crew

IH-glass fiberfilter, personnel-drillers

IH-glass fiber filter-field blank

IH-glass fiber filter area

IH-XAD2, area sample

IH~XAD2, field blank

IH-glass fiberfilter, personnel-drums

IH-glass fiber filter, personnel-tanks

IN-glass fiber filter, field blank

IH-wipe: den line where personnel untape

IH-wipe: stblz cloth in decon btwn brk
avea and D trir

IH-vater: final rinse tub in decon line

IH-vipe: stblz cloth in frnc of sampl trlr steps

IN-Class fiber filter, personnel-~tank

Id-glass fiber filter, field blank

IH-vipe: frm samplg head of instrmt No. 15084
after decon

IH-vipe: from ostd body of decon instrmt No. 15084

IH-wipe: field blank
IH-glass fiber filter, personnel, tank
IH-glass fiber filter, personnel, tank
IH-glass fiber filter, field blank
IH~vipe: wheel of drill rig after decon
IH-wipe: back of drill rig on steel plates
after decon
IH~-vipe, field blank
Ii-glass fiber filter-frnt personnel drl
rig dem . .
IH-glass fiber filter-bck personnel drl rig den
IH-glass fiber filter-field blank
Id-glass fiber filter-area onstd dcn tent~-
drl rig
IH-XADZ-srea ostd decon tent for drill rig
IN-XAD2~ field blank
fH-glass (iber filter, personnel-soil crew
fH-glass fiber filter, personnel-soil crew
Id-wipet bck of drl rig-dck stl plr-right side
IH-wipe: steel high pressure gir bottle
Id-vipe: MSA air hose
IN-wipe: steam jenny heater tower
iN-vipe-field blank

RESULTS

ND (1.01 ngl-))
ND (0.27 ngll’)
ND (0.5 ng/sample)
ND (0.55 ng/sangle)
ND (2.02 ng/m?)

ND (0.33 n(/q:)
ND (2.9 ng/m’?)
ND (0.4 ng/sample)
ND (0.28 n:/-l%)
ND (0.97 n;/-’)
¥ (2.7 n;/sa-q}e)

ND (0.39 n;l\)
ND (2.4 ng/w?)
ND (0.85 ng/sample)

52.2 ng/wi
ND (16.4 n;/'-s)

0.02 ppd
¥D (26.8 nglnz)
WD (0.49 ng/md)
WD (0.93 ng/sample)
WO (11.2 n;;:,)

ND (4.8 n;/-z)
ND (3.8 aglvspc)
26.3 ng/m
wD (4.5 ng/-’)
ND (1l1.1 ng/sample)
WD (4.4 n./:-?)

84. ng/m* °

n (1.5 n;lvipe)
98.9 ng/a

8.9 ngl.’
WD (3.2 ng/sample)
D (18.1 ng/m”’)

X0 (9.6 n;ln’)
WD (52 n;llA’plc)
1.8 ng/s
1.7 ngl”

12 ng/m

18 n;l-z

126 ng/m
8.6 ag/m
80 (6.1 ng/wipe)
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TABLE $.2.3-1 =° 3
SUMMARY OF ORCAMIC COMPOUNDS, ASBESTOS, AND l
SULFURIC ACID RESULTS IN
INDUSTRIAL HYCIENE MONITORING SAMPLES
NUMBER OF NUMBER OF I
PARAMETER O TLON POSITIVE SAMPLES
RESULTS ANALYZED
2,4-D ND 0 1
2,4,5-T D 0 1
Asbestos 0-0.09 fibers/cm’ 1 2
Sulfuric Acid 0.022 mg/n3 : 1
| Toluene!!) 0.097-0.099 mg/n’ 3 .
i 1,2-Dichloroethane 0.099 mg/m? 1 .
i Tetrachloroethane 1.44 qln) 1 4
' 1,1,1-Trichloroethane 1.98 ag/n’ 1 4
Trichlorcethylene 1.08 n.ll’ 1 4
, 1,1,2-trichloro~1,2,2- 8.1 mg/m’ 1 4
S trifluoroecthane

(”Toluene was also detected in field blank sampling tubes at comparable

=
levels. ->
o
o
o
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TABLE $5,3-1 8g3 ;'
[ ad
1 SUMMARY OF ASBESTOS ANALYSIS 2s ;’-5'
: BUILDINGS AND STRUCTURES ~°* &
[ ]
NUMBER OF  RANCE OF RESULTS IN '
LOCATION "g:::‘wg". POSITIVE (%) BY ASBESTOS FORM
; RESULTS CHRYSOTILE  AMOSITE
3 Lab s 3 <1-26 - —
Warehouse 3 1 23 4
Manufacturing 2 1 13 -
Building
Process Building J(” 2 14 5
’ Tank Fara 2 2 16 6.5
! TOTALS 14 9 <1-23% 4-6.5
(I)Onc sample lost in transit.
1
v
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s TABLE 5.3-2

ASBESTOS ANALYSIS RESULTS
BUILDINGS AND STRUCTURES

SAMPLE NUMBER DESCRIPTION RESULTS (2)
RANUPA 1 1LD1

3100-1306-3-C Mirg. Bldg., FPirst Floor, Piping Insulation Chrysotile 15
3100-1307-8-C Mfcg. Bldg., Boiler Room, Piping Insulation None

PROCESS BUILDING

4100-1305-8-C Process Bullding, Fist Floor, Piping Insulation Chrysotile 14

4100-0593-8-C Process Building, FPirst Ploor, Piping Insulation Amogite 5

4100-0394-3-C Process Building, Pirst Floor, Vessel Piping Insulatien Sample Lost

TANK FARM

9300-1304-3-C Morthwest Tank Farm Piping Insulation Amosite 6.5

9300-1308-8-C Seuthesst Tank Farm Piping Insulation Chrysotile 16

WAREHOUSE

2100-0281-8-C Vareheuse, Room 2100, Insulation Prem Pipe None

2100-0282-8-C Warehouse, Reem 2100, Well Chrysotile 25
Amosite 4

2109-1303-3-C Warehouse, Room 2109, Insitn Piping, Shop Area None

e

1203-0070-3-C Lab Roem, 1203, Pile on Pleer, Utility Reem Chrysotile ¢

120%-0071-8-C Lad Roem, 1203, Ductwork Insulation Chrysotile TR <}

120%-0472-0-C Lab Reom, 1205, Around Purnace, Utility Reem Chrysotile 26

1205-0094-0-C Lad Roem, 1203, A/C Filtar duet, Inlet Mone
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TABLE $5.3-4 g S Z ;a:'
2,3,7,8-TCDD SAMPLE REANALYSIS SUMMARY - .
BUILDINGS AND STRUCTURES .
SAMPLE INITIAL REANALYSIS ——
SAMPLE IDENTIFICATION LOCATION RESULTS ACTION RESULTS
TYPE 2 IS,
(ppb)/ng/m (ppd)/ng/m
2109-0178-u-L Warehouse Wipe 25,000 10:1 dilution 19,000
4504-0452-C-L Process Chip (>938) 1 grem (1,580)
4100-0%%3-C-L Process Chip (1,678) 1 grem (696)
4100-0554-C-L Process Chip (529) 1 gram (a45)
4100-0560-¥-L Process Wipe  137,000087  100:1 dilution 29,200
4100-0560-w-L Process Wipe 38,900 10:1 dilutiem 41,600
3100-0621-C-L Manufacturing Chip (1,316) 1 grem (1,280)
3100-0633-C-L Manufacturing Chip (402) 1 grem (447)
3100-0634-C-L Manufscturing Chip {») 1 gram (302)
3200-~0634~C-L Manufacturing Chip (1,000) 1 grem (89%6)
e

(‘)ktrmly high matrix interference and saturation.

(b)lnuru-cnt detector saturated - no results available.
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SANPLE NUMBER

WIPE SAMPLES

1100-0016-4-L
1102-0017-w-L
1105-0018-W-L
1106-0021-%-L
1107-0020-%-L
1108-0019-%-L
1116-00)4-u-L
1122-0035-u-L
1122-0073-w~L
1122-0074-w-L
1202-0032-W-L
1202-0033-w-L
1204-0023-w-L
1204-0024-4-L
1204-0025-w-L
1204-0026-w-L
1203-0030-w-L
1205-0031-w-L
1205-009%-w-L
1204-0027-¥-L
1204-0028-u-L
1206-038)-w-L
1306-15390-w-L
13506-0101-w-L

Lad
Lab
Lab
Lad
Lab

Lab

Lad
Lab

Room
Room
Room
Room
Rooa
Room
Room
Room
Room
Room
Rooa
Room
Room
Room
Room
Room
room
Room
Room
Room
Room

TABLE 5.3.1-1
2,3,7,8-TCOD SAMPLE ANALYSIS
OFFICE AND LABORATORY BUILDING

DESCRIPTION

1100,
1102,
1103,
1106,
1107,
1108,
1116,
1122,
1,
nun,
1202,
1202,
1204,
1204,
1204,
1204,
1203,
1205,
1203,
1206,
1206,

Main Entrance

Accounting

Floor, Plant Manager

Floor, Back PFoyer Inside Door
Floor

Wall

Locker Room

Heater Duct, Bashet Room
Windowsill, Basker Room

Pfloor Nesr Inside Entrance
Floor, Lunchroom

Radiator, Lunchroom

Floor by Back Doer, Labd

Lab Hood, Lab

North Side of Entrance, Lad Side
Bench Near Bach Door

A/C latake Duct, Utility
Furnace Intake, Utility Room
Hester Interior Inlet, Utllfity
Ploor, Small Lab

Bench, Small Lab

Office/Lab Room 1206, Bench, Small Labd
Office Lab, West Wall, at Roof
Office Lab, Center of West Wall, at Roef

RESULTS

76 ng/n2

38 ng/m

100 ng/m
500 n;lmz
100 ng/n2
480 ng/ln2
500 ng/n2
120 ng/m

520 ng/m
1,100 n,/nz
56 ng/m

18 n;lnz

150 ng/m?
14,000 3./-2
10 ng/m
1,000 n;/n2
1,200 n,/.2
88 ng/m
1,400 n;‘nz
350 ng/m
Voldlu.n,lo lost
150 ng/m

168 n./n2
ND (3.2 ng/md)

Jl
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SAMPLE MUMBER
cuiP saneLES

1118-0049-C-L
1119-0050-C-L
1122-0031-C-L
1122-0052-C-L
1122-0053-C-L
1501-0098-C-L
1501-0111-C-L
1501-0112-C-L
1301-0113-C-L
1303-0097-C-L
1503-0108-C-L
1305-0109-C-L
1305-0110-C-L
1306-0099-C-L
1306-0166-C-L
1506-0167-C-L

TABLE 5.3.1-]
(Cont inued)

DESCRIPTION

Lab Room 1118, Floor Under Sink Edge, Washroom
Lab voom 1119, Floor Slop Sink

Lab Room 1122,
Lab Room 1122,
Lab Room 1122,

Lab Exterior,
Lab Exterior,
ITAS 8plic of
Lab Bxterior,
Lab Exterior,
Lab Exterior,
Lab Exterior,
Lab EBxterior,
Ladb Exterior,
Lab Exterior,
Lab Exterior,

Floor Under Arch Between Rooms 1122 and 1116
floor Near Drain, Basket Room

Floor Near Back Door, Basket Room

1501, Center, North Wall at Roofsill

13501, Center of North Well, 3 to 3 feet
1501-0111-C-L

13501, Center North ¥Wall, Cround Level

1305, South Corner, East Wall at Roofsill
1503, South Cornar, £ast ¥Wall, 3 to 5 feet
1505, South Corner, Zast Wall, Cround Level
1505, Walkway of Pront Entrance

1506, Center West Wall, Top 24-inch Vertical
1906, Center West Wall, J to 5 feet

1506, Center West Wall, Cround Level

N e
——

RESULTS

2.0 ppb

3.7 ppb

25.0 ppb
69.3 ppb
61.2 ppb

ND (0.10 ppb)
0.70 ppbd
0.95 ppd
0.57 ppbd

ND (0.08 ppb)
ND (0.63 ppb)
ND (0.25 ppb)
2.3 ppb

ND (0.34 ppb)
ND (0.38 ppb)
2.4 ppbd
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TABLE 3.3.2-1
2,3,7,8-TCOD SAMPLE ANALYSIS
WAREHOUSE
SANPLE NUMBER DESCRIPTION RESULTS -
WIPE SAMPLES
2100-0218-w-L Warehouse, Room 2100, Top of Fluorescent ) - 8,120 n;/m
2103-0217-W-L Warehouse, Room 2103, Floor, Poreman's Office 1,810 "‘4"
2108-0176-w-L Warehouse, Room 2108, Floor, Kitchen 600 ng/m
2108-0177-W-L  Warehouse, Room 2108, Windowsill, Kitchen 130 ng/m?
2109-0178-w-L Warehouse, Room 2109, Top of Light Work Area, Shop — 19,000 ng/,
2109-0179-w-L Warehouse, Room 2109, Top of Bench in Shop 3,500 ng/m
2200-0180-w-L Warehouse, Room 2200, Top of Beam in Storage Ares 8,000 n!/-
2400-0315-w-L Warehouse, West End, Roof 13 ng/m
CHIP SAMPLES
2100-0168-C-L Warehouse, Room 2100, Center of Traffic Area, Floor 54.6 ppb
2109-0169-C-L Warehouse, Room 2109, Floor, Tool Crib Cage Area 48.7 ppb
2109-0170-C-L Warehouse, Room 2109, Floor By Traffic Door 121 ppb
2109-0171-C-L Warehouse, Room 2109, Floor by Warehouse Door 192 ppb
3501-0317-C-L Warehouse, North Wall st Cround Level 4.4 ppb
2301-0391-C-L  Warehouse North Wall at 60 inches (3 to 5 feet) 1.6 ppb
2501-0392-C-L Warehouse Exerior, North Side at Roof 1.9 ppb
2%02-0319-C-L Warehouse, South Wall at Cround Level 10 ppd
2502-0393-C-L Warehouse, South Wall at 60 inches (3 to 5 feet) 13.3 ppb
2%02-0529-C-L Warehouse, Exterior, South Wall, at Roof Line 16.5 ppd
23504-0318-C-L Warehouse, East Wall ot Cround Level 3.1 ppb
pow)yy Bureq




TABLE 5.3.2-1
(Continued)

SANPLE NUMBER DESCRIPTION
CHIP SANPLES (Continued)

2504-0527-C-L Warehouse, Exterior, Cast Wall, 3 to 5 feet
2504-0528-C-L Warehouse, Zxterior, East Wall, at Roof Line
2506-0316-C-L West Wall at Cround Level

2506-0389-C-L Marehouse, West Wall at 60 inches (3 to 5 feet)
2506-0390-C-L Varehouse, West Wall at Roof Line

RESULTS

1.4 ppb
1.0 ppd
ND(0.57 ppb)
ND (0.77 ppb)
MD (0.28 ppbd)
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SAMPLE NUMBER
WIPE SAMPLES

3100-0658-w-L
3200-06535-w-L
3200-0656-W-L
3200-0657-W-L
3502-0716-w-L

CHIP SAMPLES

3100-0619-C-L
3100-0620-C-L
3100-0621-C-L
3100-0622-C-L
3100-0633-C-L
3100-0634-C-L
3100-0635-C-L
3100-0636-C-L
3100-0639-C-L
3100-0640-C-L
3100-0641-C-L
3100-0632-C-L
3100-0653-C-L
3200-0654-C-L

Nftg.
Mftg.
Mfcg.
Mitg.
Mftg.

Mftg.
Mfceg.
Mfrg.
H[l'n
Nftg.
Mitg.
Mftg.
Mfcg.
Mfcg.
Mftg.
Mitg.
Mftg.
"f‘..
Mfcg.

8ldg.,
Bldg.,
Bldg.,
8ldg.,
Bldg.,

Bldg.,
Bldg.,
Bldg.,
Bldg.,
Btdg.,
8ldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,
Bldg.,

TABLE 3.3.3-1
2,3,7,0-TCDD SAMPLE ANALYSIS
MANUFACTURING BUILDING

DESCRIPTION

Pirst Floor, Packing Area, Rafter

Second Floor, New Addition, Floor, South End
Second Floor, MNew Addition, Panel, Center
Second Floor, New Addition, North End, Beam
South Exterior Door

Old Area, Roof Slab, South of Center Vessel
Old Area, Roof Slab, West of North Vessel
Bulk Debris from Drain Area

0ld Area, lst Floor, Floor North End North Room

Old Area, Floor, Center

Old Area, Floor, South

Packing Area, Floor at Main Door

Packing Area, Floor at Packing Chute
Packing Area, Low on East Wall

Packing Area, 30 to 60 inches on West Wall
New Addition, Southwest Wall, Interior
first Ploor, Southwest Floor Under Vessel

First Floor, New Addition, Center Floor by Pump
Second Floor, Mew Addition, North Wall by Door

RESULTS

233 ng/a?

7,000 ng/m?
1,100 ngénz
630 ng/m

ND (77.5 ng/-z)

1.1 ppb
12.3 ppd
1,280 ppb
91.8 ppb
447 ppb
502 ppb
210 ppb
191 ppb
6.0 ppb
18.1 ppd
62.1 ppb
5.1 ppb
22.5 ppb
896 ppb
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SAMPLE NUMBER

TABLE 5.3.3-1
(Continued)

DESCRIPTION

CHIP SAMPLES (Continued)

3501-0690-C-L
3501-0691-C-L
3502-0696-C-L
3502-0697-C-L
3502-0698-C-L
3506-0692-C-L
3506~0693-C-L
3506-0694-C-L
31506-0695-C-L

Mfcg.
Micg.
Mftg.
Mftg.
Mftg.
Mftg.
Mftg.
Mfeg.
Mfcg.

Bldg., Exterior,
B8ldg., Exterior,
Bldg., Exterior,
Bldg., Exterior,
Bldg., Exterior,
Bldg., Exterior,
Bldg., Exterior,
Bldg., Exterior,
Bldg., Exterior,

North Wall, 0 to 24 inches by Main Door

North Wall, 36 to 60 inches by Main Door

South, Under Load-Out Door

South Wall, 0 to 24 inches, Package Area Door
South Wall, 36 to 60 inches, Package Area Door
West Wall, O to 24 inches, by Large North Door
West Wall, 36 to 60 inches, by Large North Doorway
West Wall, 0 to 24 inches, by South Stairway

West Wall, 36 to 60 inches, by South Stairway

I

—J

RESULTS

203 ppb
167 ppb
200 ppb
6.9 ppb
26.6 ppb
59.8 ppbd
12.2 ppd
3.1 ppb
0.93 ppb

$00 VIa
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SAMPLE NUMBER
CHIP SAMPLES

5001-0277-C-L

'5002-0278-C-L
5003-0279-C-L

6100-0348-C-L
6200-0618~C-L
6600-0617-C-L

BULK SAMPLES

6500-0280-8-L

TABLE 5.3.5-1

2,3,7,8-TCDD RESULTS
OTHER STRUCTURES

DESCRIPTION

Stack Flue, Soot at Furnace Entrance

Stack, Soot from Base of Inside Dropout Chamber
Stack, Exterior at Base, 0 to 24 inches Vertical
Solvent Shed Interior Floor

Pump House, Interior, Floor

Pump House, Exterior, 0 to 24 inches

Solvent Shed Exterior, Insulating Panel

:
i

RESULTS

10.5 ppbd
9.2 ppb
1.2 ppb
9.0 ppb
50.0 ppb
5.3 ppb

0.17 ppd
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TABLE 5.3.6-2 . £8 ~3|
. 333
SUMMARY OF 2,3,7,8-TCDD 2e° "'
REANALYSIS RESULTS '3'
SAMPLE INITIAL ACTION REANALYSIS
IDENTIFICATION  RESULTS RESULTS
7126-1539-N-L 6,570 1 gram 5:1 5,530
7127-1560-N-L 6,060 1 gram 5:1 4,200
7129-1568-N-L 560 1 gram 679
7135-1620-N-L  >106,000 1 gram 20:1 60,800
“N—




TABLE 5.4-1

SEWERS AND SUMPS
2,3,7,8-TCDD RESULTS SUMMARY

ANALYSIS NUMBER OF RANCE OF
"g::!E’tE(S)F POSITIVE CONCENTRATION

LOCATION RESULTS (ppb)
Severs 4 4 195-4,040
Sumps

Manufacturing b b) 105-2,950

Building

Process Building k 3 350-9,160
TOTAL 12 12 19.5-9,160
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SAMPLE NUMBER

SEWER SAMPLES

8007-1256-2Z-L
8010-1286~2Z-L
8011-1287-2-L
8012-1323-z-L

SUMP SAMPLES

8001-1231-2-L
8002-1232-2-L
8003-1233-2-L
8004-1234-2-L
8003-1254-2-L
8006-1235-2-L
8008-1284-2-L
8009-1283-2-L

TABLE 3.64-2

2,3,7,8-TCDD RESULTS
SEWERS AND SUMPS

DESCRIPTION

12 Feet South of Southwest Corner of Manufscturing Building

25 Feet North of 15 Feet Southwest Outside Wall at Manufacturing Building
Directly 20 Feet South of Tank No. 23 Near Warehouse

50 Peet Northeast of Office Lab

Mftg. Bldg., First Floor, West Wall Next to Rollup Door

Mftg. Bldg., Pirst Floor, West Side, North of Rollup Door

Mftg. Bldg., First Floor, Southeast Side, Floor Sump, North Sliding Doors
Outside Process Building, East Wall, Floor Sump

Outside Wall ol Prucess Building, 30 Feet West ol Tank 2099

Outside Northwest Corner Process Bldg., Five Feet fast of Back Stairway
15 Feet Northwest of Southwest Corner of Manufacturing Building

60 Feet North of Outside Southwest Corner of Manufacturing Building

RESULTS

19.9% ppb
4,040 ppb
420 ppb
529 ppb

2,950 ppb
1,010 ppb
105 ppb
350 ppb
2,680 ppb
9,160 ppb
560 ppb
836 ppbd
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SAMPLE
NUMBER

8001-1231-2-L
8002-1232-2-L
8004-1234-2-L
8005-1254-2-L
8006-1255-2-L
8008-1284-2Z-L
8010-1286-Z-L
8011-1287-2-L
8012-1323-2-L

TABLE 5.4-)

SEWER AND SUMP SAMPLE

2,3,7,8-TCDD

INITIAL
RESULTS
(ppb)

>1,140
>1,623
>361
>2,302
>5,530
>1,280
>3,660
>367
>386

REANALYSIS RESULTS SUMMARY

ACTION

1 gram
1 gram
1 gram
1 gram
Dilution 50:1
1 gram
Dilution
1 gram
1 grem

REANALYSIS
RESULTS
(ppb)

2,950
1,010
350
2,680
9,160
560
4,040
420
529
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TABLE 5.5.2-1
DESICNATED ANALYSIS FOR NEAR-SURFACE AND BORING SOIL SAMPLES

SAMPLE RELATIVE ANALYSES DESICHATED
SAMPLE
ELEVATION DEPTH
CODE (inches) NSSS BSS
100 0-6 Priority Pollutants? Priority Pollutants
101 6-12 Dioxin? Dioxia
102 12-24 Priority Pollutants Priority Pollutarts
103-108 (24-60") Samples (24"-1ast increment adove
archived silt) Samples archived
109 sbove silt zone - Total
201 silt zone - Dioxim

(l)Priori:y pollutant refers to the analysis and compounds contasined
therein as described by priority pollutants (HSL compound) for
acid/base/neutrals; volatile organic compounds, pesticides and PCB,
metals, total cyanide, total phenols, herbicides (8150), 2,3,7,8-
tetrschlorodibenzo~p~dioxin.

(2)Dioxin refers to the analysis for 2,3,7,8-tetrachlorodibenzo-p-dioxia.
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TABLE 5.5.2.1-1 £° g_al
- ¥ —
COLLECTED NEAR-SURFACE SOIL SAMPLES ss°* El
DEPTH ELEVATION NUMBER OF
(inches) CODE SAMPLES
0-6 100 21
6-12 101 21
12-24 102 21
24-36 103 21
36-48 104 17
48-60 105 L14
TOTAL 115
o
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TABLE 5.5.2.1-2
NEAR-SURFACE SOIL SAMPLE 2,3,7,8-TCOD REANALYSIS SUMMARY
STATION DEPTH  ELEVATION ;:;5{;’3‘ CORRECTIVE “R‘E"s"‘frss“
NUMBER  (inches) CODE ACTION v
(ppb) (ppb)
x A-2-C 0-6 100 296 1 gram 326
1 A=2-G 6-12 101 289 1 gram 330
? A-5-C 0-6 100 500 1 gran 695
‘l A-5-C 6-12 101 460 1 gram 453
)
! F-5-E 0-6 100 268 1 gram 470
F=-5-E 6-12 101 47 1 gram 394
F-5-E 12-24 102 >19,000 1 gram, dilution 10:1 19,500
c-3-1 0-6 100 1,110 1 gram 1,010
G=3-L 0-6 100 261 1 gram 310
G-4-A 0-6 100 39 1 gram 276
C=4-A 6-12 101 >3,130 1 gram, dilution 3:l 3,690
G-4-A 12-24 102 >1,51% 1 gran 1,770
et c-5-p 0-6 100 325 1 gras 361
c-5-F 6-12 101 339 1 gram 494
H-2-H 0-6 100 >1,586 1 gram 2,390
H-2-H 6-12 101 1,180 1 gram 1,230
H=2-H 12-24 102 286 1 gram 510
H-5-¢ 12-24 102 336 1 gram 385
H-7-P 0-6 100 >5,768 1 gram, dilution 5:1 9,050
H-1-F 6-12 101 >1,550 1 gram 2,730
H-7-F 12-24 102 231 1 gram 200
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TABLE 5.5.2.1-4 e 335'
NEAR-SURFACE SOILS 3sZ 5"
ORCANIC PRIORITY POLLUTANT ANALYSIS LEVELS a* &
“1
‘ DEPTH
! STATION . VOA BASE/NEUTRAL/ACID PESTICIDE  HERBICIDE
‘ (inches)
A-2-C 0-6  Low Mediua vedium(l)  Lou(?)
i A-2-C 12-26  Low Medium vedium(})  Low(¥)
A-4-F 0-6  Low Lov Low?? Low
A-4-F 1226 Low Medium nediuva?)  Low
A-SC 0-6  Low Low Low(6? Low(2?
A-5C 12-24 Low MNedium Medium Low
8-2-N 0-6  Low Mediua ""’{B“) Low(2 ; |
B-2-¥ 12-26  Low Low Low Low(?
Cc-6-8 0-6 Low ) Low Low I.ov(”
c-6-8 12-24  Medium Nedium Medium Low
D-4-N 0-¢  Low Low m:;; Low
o D-4-N 12-24  Low Low Low Low
|
— E-1-G 0-6  Low Low Lou“)“) Low
’ E-1-G 12-24 Low Medium Medium Low
. m 2) '
E-5-D 0-6  Low Medium Med Low
£-5-D 12-24  Low Low Lot Low(?) -U-
F-S-E 0-6  Low Lov Low(®) ) Lov:;; ~>
F-5-2 12-24  Low Medium Medium Low °
G-3-~1 0-6 Low Low Lov::; Lovg; °
c-3-1 12-26  Low Low Low Low oS
c-3-L 0-6  Low Low l.ov: g’ ‘-“8;
G-3-L 12-24 Low Low Low Low
C-4-A 0-6  Low Lov Lou(? ) mg;
C-4=-A 12-24 Low Medium Medium Low
c-S-¢ 0-6  Low Lov Lov::; uvf:;
C-S-& 12-24 Low Low Low Low"
c-3-7 0-6  Low Low Low($? ) Lov:;:
C-5-r 12-24 Low Medium Medium Low




(Continued)
DEPTH

STATION (= "\ VOA BASE/NEUTRAL/ACID
H-1-H 0-6  Low Low
H~1-H 12-24  Low Low
H-2-8 0-6 Low Medium
H-2-8 12-24 Low Medium
H-2-H 0-6  Low Medium
H=2-H 12-24 Low Medium
H=5-F 0-6 Low Low
H-5-F 12-24 Low Medium
He7-F 0-6  Medjye Medivals?
H-7-F 12-264  Low Medium
H-7-H 0-6  Low Low
H-7-H 12-26  Medium Mediual?)
J-6-K 0-¢  Low Lov
J-6-K 12-24  Low Low
( Dpureher dilution 1:1000
( 2)!"nrther dilution 1:35
€ 3eyreher dilution 1:500
( Ogyrener dilution 1:20
( s)Further dilucion 1:40
( ©dgurther dilution 1:100
 Dpyeener dilution 1:10
( 8purcher dilution 1:250

( 9)Furth¢r dilution
(lo)lurther dilution
(‘l)Purthtr dilution
(lz)fur!hlr dilution

TABLE 5.5.2.1-4

1:50
1125
1:10,000
115000

PESTICIDE

(s)
Low
Lou(‘)

(4)
9

(6)
(6)

Medium
Medium

Medium
Medium

(6)
Low
Lou(??

(1)

Hedxu-(7)

Medium

Low"’
Medium

(1)

Lou(?)
Low

HERBICIDE

Low()
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TABLE 5.5.2.1-3

(Continued)
0-6 INCHES 12-24 INCHES
NUMBER NUMBER NUMBER NUMBER
CONCENTRATION RANGE POSITIVE SAMPLES CONCENTRATION RANGE POSITIVE SAMPLES
RESULTS ANALYZED RESULTS ANALYZED
Benzo(a)pyrene 4,800-1,000 3 21 44 ,000-560 5 21
Benzo(b)fluoranthene 7,100-2,100 k) 21 11,000-940 5 21
Chrysene 12,000-2,600 2 21 120,000-1,400 6 21
Acenaphthylene 690-210 2 21 860-240 2 21
Anthracene 3,000-310 4 21 1,200-630 3 21
Benzo(g,h,i)perylene 11,000-3,300 3 21 32,000 1 21
Fluorene 320 1 21 300-250 2 21
Mhenanthrene 4,100-250 5 21 61,000-440 6 21
Indeno(1,2,3,-CD)-pyrene 2,500-2,200 2 21 21,000-480 2 21
Pyrane 2,200-230 ¢ 21 78,000-280 ? 21
Dibengzofuran - 0 21 450 1 21
220 1 21 21,000 1 21

2-Methylnaphthal ene
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TABLE 5.5.2.1-6

SUMMARY OF DETECTED VOLATILE ORCANICS
NEAR-SURFACE SOILS
(Expressed as ug/kg or ppb)

0-6 INCHES 12-24 INCHES
NUMBER NUMBER NUMBER NUMBER
CONCENTRATION RANGE POSITIVE SAMPLES CONCENTRATION RANGE POSITIVE SAMPLES
RESULTS ANALYZED RESULTS ANALYZED
Benzene 21 1 21 23,000-11 3 21
Chlorobenzene 84,000-39 2 21 170,000-22 6 21
Chloroform 38 1 21 38,000-13 2 21
Ethylbenzene - 0 21 60,000 1 21
Methylene chloride 1,500-14 21 21 130,000-21 21 21
Tetrachloroethane . 860 1 21 36,000-1,300 . 2 21
Toluene - 0 21 2,000,000-7 6 21
Trichloroethene - 0 21 9 1 21
Acetone : $,000-58 13 21 2,000-68 13 21
2=Butanune 1,400-130 2 21 9,200-51 6 23
Carbon disulfide - 0 1 7 1 2]
2-Hesanone - 0 21 36,000 1 21
Total xylenes - 0 2l 310,000 1 21
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TABLE 5.5.2.1-7

SUMMARY OF DETECTED MERBICIDES, PESTICIDES, AND PCB's
NEAR-SURFACE SOILS

(Expressed as ug/kg or ppb) .
0-6 INCHES 12-24 INCHES
NUMBER MUMBER NUMBER NUMBER
CONCENTRATION RANGE POSITIVE SAMPLES CONCENTRATION RANCE POSITIVE SAMPLES
RESULTS ANALYZED RESULTS ANALYZED
4,64'-DDT 3,3500,000-620 19 21 $,090,000-1,400 15 21
&,4'-DDE 93,000-20 14 21 37,000-1,200 8 21
4,4'-DDD 13,000~1,700 3 21 164,000~1,200 b 21
Al pha-Endosulfan 8,900 1 21 1,400 1 21
Dalapon 70,000-190 9 21 29,000-420 9 21
2,4-D 7,600-740 10 21 85,000~190 13 21
2,4,5-T 2,300-190 9 21 86,000-490 10 21
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Ant imony
Arsenic
Reryllium
Cadmium
Chromium
Copper
Lead
Mercury
Yickel
Selenium
Silver
Zine

Total Cysnide

Tutal Phenols

TABLE 5.5.2.1-8

SUMMARY OF DETECTED INORCANIC PARAMETERS
NEAR-SURFACE SOILS
(Expressed as ug/kg or ppb)

0-6 INCHES 12-24 INCHES

NUMBER NUMBER NUMBER

CONCENTRATION RANCE POSITIVE  SAMPLES CONCENTRATION RANCE POSITIVE

RESULTS ANALYZED RESULTS
6.6-0.09 14 21 3.0-0.10 17
23-0.13 21 21 4-0.60 21
0.85-0.22 11 21 0.84-0.25 9
3.9-0.09 12 21 26-0.08 14
50-1.1 21 21 50-5.9 21
260-2.4 21 21 250-2.0 20
as7-1.8 21 21 646-2.1 20
39-0.1 18 21 37-0.4 16
82-3.1 20 21 40-2.1 20
48 1 21 2.2-0.01 J
1.2-0.24 ? 21 11-0.25 6
29,000-20 1 21 1,300-8.0 21
1.97-0.1% 19 21 2.8-0.10 19
47.8-0.28 20 21 3,378-0.10 21

NUMBER
SAMPLES
ANALYZED

21
21
21
21
21
21
21
21
21
21
21
21
21
21
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TABLE 5.5.2.2-1 - 3..3|
3 T
SUMMARY OF BORING SOIL SAMPLES s %:2'
COLLECTED FOR CHEMICAL ANALYSES ~ o '
DEPTH ELEVATION NUMBER OF
' (inches) CODE SAMPLES
; 0-6 100 8
; 6-12 102 8
K 12-24 103 8
- 109 8
; - 201 1
i TOTAL 3
v
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TABLE 5.5.2.2-2 g"o’:al
o -
BORINC SOIL SAMPLE 2,3,7,8-TCDD REANALYSIS SUMMARY s ?:g'
STATION DEPTH  ELEVATION ;:;z{;: CORRECTIVE ';:;S“U‘ffs“
NUMBER  (inches) CODE ACTION
(ppb) (ppb) —
: c-71~C 6=12 101 aN? 1 gram 184
i
1 F-7-8 0-6 100 >1,450 1 gram 2,560
i F-71-8 12-24 102 600 1 gram 687
|
, I-2-L 0-6 100 >1,340 ! gram 2,700
i 1-5-A 0-6 100 >260 1 gram $23
4 1-5-A 6-12 101 >330 1 gram 88}
: 1-5-A 12-24 102 >450 1 gram 830
5 I-1-k 0-6 100 350 1 gram 150
! I-7-K 6-12 101 >1,500 ) gram, 3:1 dilution 3,510
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TABLE 5.5.2.2-4 da.3]
BORING SOILS SAMPLES - 5;
ORGANIC PRIORITY POLLUTANT ANALYSIS LEVELS 2?2 al
3 > =
| s353|
STATION  BOREHOLE  DEPTH  VOA BASE/NEUTRAL/ACID  PESTICIDE  HERBICIODE - '5"
1-2-L 1 0-6"  Low Lov Low(l) Low(2} "
1-2-L 1 12-26"  Low, Low Low(3) Low(2)
1-2-L 1 13.5-15.5" Low Low(3? Low( Low(2) -
1-3-a 2 0-6"  Low Low Lou!®) Loul?)
1-5-a 2 12-26"  Low o Low(3? 5 Low(i) Low(2)
I-5-A 2 13.5-15.2' Medium Medium3) vediua(®?  Lou(I)
1-7-K 3 0-6"  Low Low(?! Lou(;O) Lou:”
1-7-K 3 12-28"  Low Low Loul?? Low(8)
1-7-K 3 7-8.5' Low Lov Low(3? Low(??
c-1-¢ 4 0-6"  Low Low(3? Nedium  Lov
c-1-¢ 4 12-24"  Low Low, wediua'®)  Low ,
c-1-C N 6.5-8' Low(?? Low(6) vediua(®?  LoutT?
A=2-K ] 0-6" Low Mediuvm Hediu-:;; Low
A=2-K S 12-24" Low Medium Medig’ Low
, A-2-K b] 6.5-8.5' Low Medium Low Low
A-3-C 3 0-6"  Low Nedium Hcdiu-::; Lov
~— A-3-C 6 12-26"  Low Nedium Medium Low
A=3-C 6 6.5-8.5' Low Medium Medium Low
D-1-F ? 0-6" Low Low Medium Lov o
D=-1-F 7 12-24" Low Mediua Medium Low el
D-1-¢ ? 6.5-8.7' Low Lov Medium Low >
F-7-8 8 0-6"  Low Lov Lou(10) Low(2) :
F-1-3 8 12-26"  Low(?? Lou(3) Low!10) Low(?) o
F-1-8 8 6.5-8' Low Low tow(3) Low(2) (@)
€ Dpyrener dilution 1:500
( 2)Furzher dilution 1:$ -
€ Deureher dilution 1:1000
€ 4)pyrener ditution 11200
( ”?nr:lnr dilution 112
( “Furtber dilution 1110
( Dpyeener dilution 1150
( ')Purthor dilution 1:2000

-

9)further dilution 1120 : .
(lO)Furthcr dilution 1:100 .
ODg,rther ditution 1:10,000 I
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Senzols)anthracene
Sensala)pyrene
Benzo(d)livorant hane
Chrysene

Anthracene

Fluorene

Phenanthrene
Indena(l,2,3,~CD)-pyrene
Pyrene

Benzyl Alcohol

Dibgoneluren
1-Methylaaphthel ene

TABLE 3.9.2,2-%

ABOVE SILY
NUNAZR WRINBER

RESULTS AMALYZED

(Continued)
0-4 INCHES 12-24 1NCHES
s Ex NUNSER NUMSER MNBER
COMCENTPATION RANCE POSITIVE  SANPLES  CONCENTRATION RANCE  POSITIVE  SANPLES CONCEMTRATION RANCE  POSITIVE  SAAPLES

RESULTS  ANALYZED RESULTS  AMALYZED
- [} [ ] 1,900 1 ]
- [] [ ] 1,600 1 ]
- [ ] [ ] 1,400 1 ]
- ] ] 4,200 1 [ ]
0 [} [ ] 1,200 1 [ ]
2,100 1 [ ] 4,200 1 ]
3,800-238 3 [ ] 14,000-720 3
- [ ] [ 1,400 1 ]
8,100-270 H ] 18,000-1, 300 3 8
- [} [ ] 20,000 ] [ ]
1,300 H [ ] 1,100 ] [ ]
2,000 1 [ ] 8,000-830 3 [}

- ° [}

- [ 8
1,%00 1 8

- 0 8

- [ ]

- [ s
2,200-330 2 8
- 0 8
460-420 2 8
43,000 1 L
- o [
14,000-1,600 4 ]
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4,4°-DOT
4,4°-DOL
4,4°-000
Beta-BNC
Delapen

Ui cambda

2,4-0

2,4,%7T

2,4-08

Dinused (DIOP)

TASLE 5.3.2.2-7

SUMMARY OF DETECTED HERDICIDES, PRSTICIDES, AND PCB's
IN SOIL BORINCS
(Ezpressed as ug/hg or ppb)

-6 1NCHES 12-24 incHES ABOVE BILT

WUNBER nMMbeR NUNSER NUNBER NUMBER WUMBER

CONCENTRATION RANCE rosiTive SANPLES CONCENTRATION RANCE POSITIVE SANPLES CONCENTRATION RANCE POSITIVE SAMPLES

RESULTS ANALYZED RESULTS AMALYZED RESULTS ANALYZED
$30,000~17,000 H ) 3,200,000-43,000 3 ] 140,000-100 [} 8
$7,900-6,300 ¢ s 297,000-2,400 [ ) [} 1,%00-290 & )
18,000-2,000 b ] ] 182,000-3,900 3 ] 370,000-~42 S [ ]
130,000-830 H [ 120,000 1 ] 100,000 1 3
21,000-160 [} [ 94,000-300 3 [ 3 - [ ] [ ]
1,700-230 3 [ 1,000-100 3 [ 160 ) [ ]
120,000-240 [ ] [ ] 16,000-110 [ ] [ 2,800,000-140 ? ]
94,000-94 [ ] [ ] 14,000-93 ? [ 490,000-410 [
- ¢ | ) 1,400 1 [ e 1 ]
ne-210 H [ ] - [ ] [ ] - [ ] ]
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Ant 1 aony
Arsenic
Beryliium
Cadmive
Chromi
Copper

Laad

Nrreury
Bichel

S lvee

Tome

Yetal Cyanides
Yotal Phenels

TABLE 3.5.2.2-8

SUNNARY OF DETECTED INORCANIC PARAMETERS
19 SOIL GOALNCS

(Exprassed as vg/hg or ppb)

o-¢ 1uCHES
wes e numseR

CONCENTRATION RAMCE  POSITIVE  SANPLES

11-0.2
20-1.0
3-0.%
12-1.9
290-46
1,400-7)
11-0.1
-1
9.92-0.2
3,900-180
1.2-8.2%
13-0.2

ALSULTS ANALYZED

12-24 1¥CYES
uunBER

CONCENTRATION RANCE rosSITIVE

3.3-0.1
2%-2.1
3.1-0.2
2.3-0.3
40-13
10-02
2,300-180
1.6-0.9
170-1)
0.9-0.)
1,%00-190
3.1-0.1%
12-0.2

RESULTS

> e ® > 0 00 006 ve

ABOVE SILT
uuMseR WHRZR

SANPLES  CONCENTRATION RANCE POSITIVE SAMPLES

AMALYZED

1.1-0.1
120-5.7
1.4-0.1
3-0.1
25-5.9
%,600-24
11,000-19
95-0.2
72-5.8
1.8-0.4
1,300-4%
1.2-0.%
1,600-0.3

AZSULTS AMALYZED

-~ P e Ve e ® e e
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TABLE 5.5.2.3-1 X Ad -'

-~ o
ADDITIONAL SELECTED SILT ZONE SAMPLES POR .l

2,3,7,8-TCDD ANALYSIS
(ug/wg or ppb)

ELEVATION CODE

SAMPLE BOREHOLE (2) (1) 2) 2)
LOCATION NUMBER 200 201 202 203
’ c-1-C 4 2.1 1.2
(10.0-12.0") (12.0-14.0")
Initi 11 1.8
F-S-!h') - (silc)
Archive P=S-B " WD (0.24) ¥D (0.18)
€10.5-12.5°) (141.5-16.5")
| c-5-e{&) 10 11.8
(sile)
I-2-L 1 ¥ (0.27) 2.2
(15.0-17.0") (17.0-19.0%)
gt
l-,-‘ 3 2.‘ 2.3

(8.5-10.5') (3.5-10.5')

(1pesults of initisl 201 samples; collected using top and bottom compositing technique.
(2)Resulu of samples taken from the centers of archived Shelby tubes.

(J)Resulu not reported elsevhere. Initial 20! sample taken by top and bottom com o
positing. Archive sample is froa the archived Shelby tube center that initial
sample was taken from. &

(“nuulu not ceported elsevhere.
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TABLE 5.6.1-1 52° "
Lad «
SUMMARY OF MONITORING WELL DATA .l
ESTIMATED
DEPTH TO GROUND DEPTH TO DEPTH TO SATURATED DEPTH —
WELL STATIC ) SURFAC 2) TOP 1) BOTTON(9§ THICKNESS INTERVAL
NUNMBER WATER L!‘ZVEL(l ELEVATION SCREEN SCREEN OPPOSITE (fc)
(te) (fe) (fc) (fc) WELL SCREEN
i (fc)
-1 6.6 98.7 3.5 14.2 7.9 6.6 to 14.5
-2 4.6 98.9 3.5 15.2 5.0 6.5 to 11.5
-3 4.7 97.3 3.0 8.5 3.8 6.7 to 8.5
Mw-4 0.7 97.6 2.0 7.0 6.0 0.7 to 6.7
MW-5 4,2 98.9 3.0 8.5 3.8 4.2 to 8.0
Mu-6 4.1 98.9 1.9 7.9 3.7 4.1 to 7.8
W=7 1.6 98.4 2.0 8.2 1.9 1.6 to 3.5
. M-8 0.4 99.7 2.0 7.0 4.6 0.4 to 5.0
e
i
' (”Depthl to static wvater level from ground surface at the time of slug tests (obtained U
' from field log notebcok, -—
! u’!levuions are with respect to site datua, >
3) : ~
Depths are with respect to ground surface. o
! .
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TABLE 5.6.1-2 £° 39
gl
RESULTS OF SLUG-TEST ANALYSIS sas 2'
- [
“1
HYDRAULIC CONDUCTIVITY OF PERNEABLE
20NE (ft/day) —
METHOD OF
WELL NUMBER  FALLING HEAD "ngOF BOUWER AND RICE
OR BREDEHOEFT & Using Diam. Using Diam, -
RISING HEAD PAPADOPULOS Of Casing & of Drilled
Screen Hole
FH 8.3 9.1 78.3
M-1A
RH 17.6 1.5 60.9
RM 280 87.3 763
M-2A
RH 316 97.6 852

! m 42,6 $6.0 404

i -3A

! a 14.6 21.2 152
h —_ i

rH 1.2 4.5 2.3 —_—
M-4A ;
RH 2.0 3.4 1.8 -
[ ]
Fi 11.6 20.4 152 >
MW=5A ~
i 48.5 22.8 168 (@}
Mu-6A _H 15.4 34.6 247 2
n 85.3 12.9 6.7
=74
M 62.2 15.8 126
] 1.0 11.7 6.0
-8A
an 4.3 .2 4.7
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TABLE 5.6.2-1 T
a3 3'
REPRESENTATIVE HYDRAULIC CONDUCTIVITY vALues¢!? E .§|
MEAN RANGE IN D e
; WELL HYDRAULIC HYDRAULIC Pm‘EAIL!
: NUMBER CONDUCTIVITY CONDUCTIVITY ZONE
! (fr/day) (ft/day) (f2)
MW-1 10 $-1% 6.6 to 14.5
Mu-2 200 100-300 6.5 to 11.%
Mu-3 40 20-60 4.7 to 8.3
Mu-4 3 2~4 0.7 to 6.7
Mu-3 20 10-30 4.2 to 8.0
Mu-6 30 20-40 4.1 to 7.8
. Mi-? 10 5-15 1.6 to 3.5
! M-8 10 $-13% 0.4 to 5.0
. (1)
’ Hydraulic conductivities are estimated values assigned to the zone
in which the monitoring wells are screened. Results were determined
from field slug tests. o
-
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, TABLE 5.6.4-1 3 3?5'
2
CROUND WATER 2,3,7,8~-TCDD REANALYSIS SUMMARY -~ é'
SAMPLINC DATE INITIAL RESULT FINAL RESULT
; (ppb) (ppb)
i
i 10-09-84 1.4 1.9
_ 10-30-84 4.8(1) 4.3
i 12-14-84 1.4 10.4
i
! “)A 100-ml sample from the original sampled water (no extract) after it
had been allowed to settle gave a 1.5 ppb result.
; WOTE: All samples are from Well No. 2 and 5:1 dilution of the extract
: vas required.
:
oS
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2,4,6-Trichlorophenol
2-Chlorophenol
2,4-Dichlorophenol
Phenol

Benzoic Acid
2-Methylphenol
4-Mechyl phenol
2,4,5-Trichlorophenol
Acenaphthene
1,2,4-Trichlorobenzene
Hexachlorobenzene
2-Chloronaphthsalene
1,2-Dichlorobenzene
1,3~-Dichlorobenzene
1,4-Dichlorobenzene
Fluoranthene
Naphthalene
Bis(2-ethylhexyl )phthalate
Di-N-butylphthalate
Benzo(a)anthracene
Anthracene

Fluorene
Phenanthrene

Pyrene

Benzyl alcohol
2-Methyl naphthalvne

TABLE 5.6.4-3

SUMMARY OF DETECTED BASE/NEUTRAL/ACID ORCANICS
WELL WATER SAMPLES
(Expressed as ug/l or ppb)

10-09-84
NUMBER NUMBER
CONCENTRATION RANGE POSITIVE SAMPLES CONCENTRATION RANCE

RESULTS ANALYZED

1,700-11,000 3 8 290-3,900
290-4,600 ] 8 11-3,600
160-48,000 5 8 370-58,000
36-3,700 3 8 43-600

250 1 8 ND
ND 0 8 24
39-66 2 8 ND
56-8,800 5 8 38-26,000
D 0 [} 30
200 1 8 9-890
ND 0 8 770-860
ND 0 8 5
11-390 3 8 3-980
ND 0 8 13-200
110-590 3 8 6-1,200
15 1 8 3-120
10-320 4 8 11-480
55 1 8 3-75
12 1 8 8
ND 0 8 8
ND 0 8 4
10 1 8 32
2-34 2 8 3-110
3-19 3 8 ' 5-46
8,000 1 8 4,300
1-260 4 8 3-900

10-30-84

NUMBER NUMBER
POSITIVE SAMPLES
RESULTS ANALYZED
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Renzene
Chlorobenzene
1,2-Dichloroethane
1,1,1-Trichloroethane
1,1-Dichloroethane
Chloroform
1,1-Dichloroethane
trans-1,2-Dichloroethene
Ethylben;enc

Methylene chloride
Tetrachloroethene
Toluene

Trichloroethene

Vinyl chloride

Acetone

2-Butanune

Carbon disulfide
4=Methyl=2-pentanone
Tutal xylenes

TABLE 3.6.4-4

SUMMARY OF DETECTED VOLATILE ORCANICS

CONCENTRATION RANCE

3.0-3,900
14-8,500
1,700
410
5
20-230
ND
33-360
44-740
6-12,000
2-3
1-1,100
15-230
28-88
29-540
870
2-65
3,300
42-960

WELL WATER SAMPLES
(Expressed as ug/l or ppb)

10-09-84
NUMBER NUMBER
POSITIVE  SAMPLES

RESULTS ANALYZED

S e N e W NN N W N D N e o
oD o O O o O O 0 O O O O O OO0 O

CONCENTRATION RANGE

10-7,900
4-23,000
2,000
1,500
190
19-240
53
Jo-1,300
A3
3-7,400
2-43
55-3,300
9-280
264-220
21-520
180-430
Nb
1,800
13-570

10-30-84
NUMBER NUMBER
POSITIVE SAMPLES
RESULTS ANALYZED
? 8
7 8
1 -]
1 8
1 8
3 8
1 8
2 8
2 8
8 8
3 8
5 8
2 8
2 8
3 8
2 8
0 8
8
4 8
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TABLE 5.6.4-3

SUMMARY OF DETECTED MERBICIDES, PESTICIDES, AND PCB's
WELL WATER SAMPLES
(Expressed as ug/l or ppb)

10-09-84 10-30-84

NUMBER NUMBEK NUMBER NUMBER

CONCENTRATION RANCE  POSITIVE  SAMPLES  CONCENTRATION RANCE  POSITIVE  SAMPLES

RESULTS  ANALYZED RESULTS  ANALYZED
4,4'-pDT 17-22,000 4 8 14-2,770 4 8
4,4'-DDE : 17-54 2 8 7-14 2 8
4,4'-DDD 15-13,000 S 8 7-1,390 4 8
' Alpha-endosulfan ‘ ND 0 ] 1,240 1 8
2,4-D 6.9-27,000 6 8 74-20,000 4 s
2,4,5-T 470-5,600 4 8 68-3,%00 4 8
2,4-DB 500 )} 8 “ND 0 [
Dinoseb (DNBP) 4.2 1 8 ND 0 8
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TABLE 5.6.4-6

SUMMARY OF DETECTED INORGANIC PARAMETERS
WELL WATER SAMPLES

(Expressed as ygit-orpphl_ Mf:Jg//’lrQ/M //j s-z)
Lea
10-09-84 10-30-84
NUMBER NUMBER NUMBER NUMBER
CONCENTRATION RANCE POSITIVE SAMPLES CONCENTRATION RANCE POSITIVE SAMPLES
RESULTS ANALYZED RESULTS ANALYZED
Antimony 0.003-0.151 ? 8 0.001-0.024 8 8
Arsenic 0.013-0.621 8 8 0.028-0.629 8 8
Beryllium 0.003-0.008 5 8 0.002-0.010 ? 8
Cadmium 0.002-0.029 8 8 0.002-0.023 8 8
Chromium 0.02-0.73 8 8 0.08-1.1 8 8
Cupper 0.091-1.) 8 8 0.206-2.9 8 8
Lead 0.18-47 8 8 0.44-14 8 8
Mercury 0.001-0.16 8 8 0.002-0.066 8 8
Nichkel 0.06-0.30 8 8 0.06-0.42 8 8
Selenium ND 0 [} 0.007 1 8
Silver 0.003-0.007 4 8 0.002-0.015 5 8
Zinc 0.242-17 8 8 0.864-17 8 8
Tutal Cyanide 0.01-0.3% 7 8 0.01-0.63 7 8
Tutal Phenol 0.03-102 8 L} 0.03-78 8 8
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T“L! 50702-1

SUMMARY OF DETECTED COMPOUNDS IN
PASSAIC RIVER WATER SAMPLES
(Expressed as ug/l or ppb)

10/09/84 10/30/84 ‘
NUMBER NUMBER NUMBER NUMBER
CONCENTRATION RANGE POSITIVE SAMPLES CONCENTRATION RANCK POSITIVE SAMPLES
RESULTS ANALYZED RESULTS ANALYZED

VOLATILE ORCANICS

Chlorobenzene
Chlorotorm
trans-1,2-dichlorethane
Methylene chloride
Tetrachloroethene
Trichloroethene

Carbon disulfide

rENWEN-E
o
e g b g e O
[l o
= =
GrwNNE~
[ - IR - I
Pttt Pt Pt Pt P s

BASE/NEUTRAL/ACID ORCANICS

1,2-Dichlorobenzene 11 1 1 ND 0 1
Bis(2-ethylhexyl Jphthalate ND 0 1 2 1 1
Di=-N-butylphthalate 6 1 1 ND 0 1
HERBICIDES, PESTICIDES, AND PCB's
4,4'-DbT 3.3 1 1 ND 0 1
4,4'-pD 1.2 1 1 ND 0 1
INORCANIC PARAMETERS
Arsenic 0.008 1 1 0.002 1 1
Chromium ND 0 1 0.02 1 1
Copper 0.018 1 1 0.038 1 1
Nichel 0.10 1 1 ND 0 1
Zing 0.011 1 1 0.049 1 1
Tutal Cyanide 0.02 1 1 0.0} 1 1
Tutal Phenol 0.0} 1 1 0.05 1 1
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TABLE $.8-1 3 o ‘3—5
® Fa
DESICNATED ANALYSES FOR PASSAIC RIVER SEDIMENTS 2* ';l
1
DEPTH
STATION NUMBER 0-12 12-24
(inches) (inches) D
' 0-1-0 PP/D NC
0-2-0 D D
0-3-0 PP/D NC
0-4-0 D D )
0-5-0 PP/D PP/D
0-6-0 ] D
0-6-1 )] D
0-6-2 D D
0-7-0 ] NC
0-8-0 PP/D PP/D
0-8-1 PP/D PP/D
0-8-2 PP/D PP/D
0-9-0 PP/D NC
1-0-0 prP/D ne
1-1-0 ] b
1-1-1 [ b
1-1-2 D b
~ 1-2-0 0 D
1-3-0 pP/D PP/D ——
1-4-0 D NC .
1-5-0 PP/D NC U
1-6-0 ] ue -
1-7-0 D u >
PP - priority pollutant defined by EPA contract laboratory program as °
acid/base/neutral, pesticide and PCB, and volatile organic
compounds; herbicides, metsls, total cyanides, totsl phenols. h
D - Dioxin (2,3,7-8-TCOD).
NC - no sample designated to be collected.
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"RESAMPLING 2,3,7,8-TCDD

TABLE 5.8-)

RESULTS OF PASSAIC RIVER SEDIMENT STATION 1-3-0

SANPLE

TOENTIFICATION

NUMBER

1-3-0-1785-300
1-3-0-1786-299
1-3-0-1787-298
1-3-0-1788-297
1-3-0-1789-296

(l)lcnnnlysis result from 1 gram sample aliquots original (10 g) result
of 324 ppb was outside the linear calibration range.

ELEVATION
CODE

Joo
299
298
297
296

SAMPLE DEPTH

0-3'¢"
JI‘N_JO 10“
3 10"_.6""

5'~5'6"
,'6“’6'0”

2,3,7,8-TCDD
RESULTS
(ppbd)

151
151
176
238
PEYARY)
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S S

™

STATION NUMBER

0-1-0
0-3-0
0-5-0
0-5-0
0-8-0
0-8-0
0-8-1
0-8-1
0-8-2
0-8-2
0-9-0
1-0-0
1-3-0
1-3-0
1-5-0

PASSAIC RIVER SEDIMENT SAMPLES
ORCANIC PRIORITY POLLUTANT ANALYSIS LEVELS

DEPTH
(inches)

0-12
0-12
0-12
12-24
0-12
12-24
0-12
12-24
0-12
12-24
0-12
0-12
0-12
12-24
0-12

TABLE 5.8-4

VOA

EEREERRERERERRRR]

BASE/NEUTRAL/ACID

Lov
Lov
Medium/Lov(1)
Nedium/Louw(1)
Kedium/Low(!?

]

Medium

FLEE

Nedium

]

PESTICIDE

RERRRERRRERE]

Medium
Medium

¥

HERBICIDE

FrFLyEFES

i:-
~
-

Lyeg

Lou(2)

(I)Thesc samples contained only one B/N/A compound at a concentraties
greater than the medium level detection limit; they were re-extracted
and snalyzed as lowv-level samples.

(z)Furthcr diluted 1:3 - See Organics Analysis Data Sheet.
(’)Furtber diluted 1:2 - See Organics Analysis Deta Sheet.
(4)pyreher diluted 1:200 - See Organics Analysis Data Sheet.
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TABLE 5.8-6

SUMMARY OF DETECTED VOLATILE ORCANIC COMPOUNDS
PASSAIC RIVER SEDIMENTS
(Expressed as ug/kg or ppb)

0-12 INCHES 12-24 INCHES

NUMBER NUMBER NUMBER NUMBER

CONCENTRATION RANCE POSITIVE SAMPLES CONCENTRATION RANGE POSITIVE SAMPLES

RESULTS AMALYZED RESULTS ANALYZED
Benzene ' 28-1 6 10 210 1 5
Chlorobenzene 250-5) 4 10 96 1 5
' Methylene chloride 640-7) 10 10 680-63 5 S
Chloromethane - 0 10 140 1 5
Tetrachlioroethane - 0 10 22 1 5
Toluene 32 1 10 270-52 2 5
Acetone 1,600-220 8 10 830-190 S 5
2-Butanone 160-70 4 10 310-69 4 b
Carbon disul {ide 31-9 3 10 25-12 2 b
Total aylenes 400-140 2 10 500 1 b)

: pewy) Bujeq
voo VIG ) Juewna0p oYy Jo Ayjenb
. . | oY) 03 onp s} 3§ 'edj30u

‘ 814} UBY) JR8|D 860 8|
obww) Wit oyy Ji 3D1L0N

L7 X X ¥ _§ __§ |




TABLE S.8-7

SUMMARY OF DETECTED HERBICIDE, PESTICIDES AND PCBs
PASSAIC RIVER SEDIMENTS
(Expressed as ug/kg or ppdb)

0-12 INCHES 12-24 INCHES
NUMBER NUMBER NUMBER NUMBER i
CONCENTRATION RANGE  POSITIVE  SAMPLES CONCENTRATION RANCE  POSITIVE  SAMPLES
RESULTS  ANALYZED RESULTS  ANALYZED
i Dieldrin - 0 10 12,000 1 5
4-4'-DOT ' 4,400-430 4 10 1,300 1 5
> : 4,4'-DDE 93-23 5 10 15-24 3 S
4,4'-DDD 58-22 6 10 350~44 2 5
PCB-1242 720-120 8 10 8,100-460 3 5 ‘
FCB-1254 300-200 2 10 200 1 5
halapon 180-120 2 10 - 0 5
Dichloroprop (2,4-DP) 470 | 10 - 0 5
2,4-D 900-130 5 10 490,000 1 5
2,4,5-T 100-81 3 10 820,000-76 2 5
Dinoseb (DNBP) 300-180 [ 10 - 0 b

t powjij Bujeq
voo Vla ' . Juswnaop eyy jo Ayenbd
i o ! oYy 03 onp 8} 3| ‘edj30u

‘ S|y} UsY] JUD €99 8]

oBww) wiy oy 3 :32110N
. rx X _§ ¥ K ¥ ™ ' G D S A



TABLE 5.8-8

SUMMARY OF DETECTED INORCANIC PARAMETERS
PASSAIC RIVER SEDINENTS
(Expressed as ug/kg or ppb)

0-12 INCHES 12-24 INCHES

NUMBER NUMBER NUMBER NUMBER
CONCENTRATION RANCE POSITIVE SAMPLES CONCENTRATION RANGE POSITIVE SAMPLES
RESULTS ANALYZED RESULTS ANALYZED
AnLimony 3.3-0.3 10 10 3. 4-0.2 b 5
Acrsenic 19-7.5 10 10 97-8.3 5 5
Reryllium 1.1-0.39 10 10 0.85-0.54 b} b)
Cadmium 21.0-4.8 10 10 16-3 b] 5
Chromium 970-200 10 10 550-260 5 S
Cupper 100-220 10 10 720-320 5 5
lead 760-410 10 10 700-460 b 5
Mercury 18.0-4.9 10 10 13-3 b 5
Nickel 116-51 10 10 116-55 S 5
Silver 11.0-4.0 10 10 9.4-4.2 5 5
Zinc 2,100-700 10 10 1,500-850 5 5
Total Cyanide 4.%-<0.5 10 10 6.8-1.02 5 5
Total Phenols 1.5-0.02 8 10 298-0.4 5 5
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TABLE 5.9.1-1 S~S=
. e g3 '
RESULTS OF 2,3,7,8-TCDO ANALYSIS 2° &
OF BORING SAMPLES FROM SHERWIN-WILLIANS PROPERTY 'l
BROWNM STREET AND LISTER AVENUE

NEWARK, NEW JERSEY

ELEVATION CODE (i‘:f:::") ’f:::?
~‘ 100 0-6 1.2
101 6-12 5.1
102 12-24 3.4
g 109 above silt wD(0.57)
- (11-12.5')
‘ 201 sile (15-17')  WD(0.76)

¥D - not detected at the indicated ( ) detection limit.
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TABLE 5.9.2~] b - 3
eo_,
, RESULTS OF 2,3,7,8-TCDD ANALYSIS 3 ;gsl
NEWARK, NEW JERSEY BACKGROUND SAMPLES 2* s
(Expressed aa ug/kg or ppbd) .l
|
|
l LOCATION DEPTH (inches) RESULTS
: Harrison Avenue 0~-6 ¥D(0.17)
§ Raymond Boulevard 0-6 ND(0.27)
[ Roanoke Avenue 0-6 ND(0.77)

WD - not detected at the indicated ( ) detection limit.
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TABLE 5.10-1
2,3,7,8-TCDD ANALYSIS RESULTS
DRUM SAMPLINGC PROCRAM
DIOXIN WUMBER OF DRUNS
m“fi::';"m“ SANPLE 1D SAMPLE DESCRIPTION '%‘ss“aful’ Y
12,1 0018-0045-D-L Drum No. 18, CY 3
white and yellow crystsls
12,220 0021-0064-D-L Drum No. 21, CQ 11
yellow crystall powders
8.0 0040-0091-D-1L Drum No. 40, 23AA b
ailky liquid
54.0 0065-0136-D~-L Drum No. 65, 400, 37
clear gold liquid
2.6 0075-0152-D-L Drua No. 75, 15T 9
pink thick liquid
13.9 0119-0255-D~L Drua No. 119, cZ 13
dark brown liquid
1.5 0162-0346-D-L Drum No. 162, X 8
golden liquid
35.9 0176-0364-D~L Drum No. 176, 21Y 89
thick vhite paste
16.0 0183-0371-D-L Drua No. 183, QQ 14
piak and red liquid
7.5 0174-0403-D-L Drum Mo. 174, 21Y 29
thick vhite paste
~ 3.4 0230-0502-D~L Drum No. 230, 88 n
clear liquid and wvhite solids
476 0251-0523-D-L Drum No. 251, 2B 32
brown sludge snd water
WD (1.7) 0305-0670-D-L Drum No. 305, Pit 11
clear liquid
WD (6.7) 0314-0679-D-L Drua ¥o. 314, 9 ¢
) dark brown crystals
L WD(1i8) -~~APIBRi816-D-L Drum No. 388, 184 43
i : clear liquid (rusty)
ND (2.0) 0392-0820-D-L Drum No. 392, JJ 38
golden liquid
12 0438-0925-D-L Drum No. 438, WM 13
vhite solids
WD (16.2) 0450-0937-D-L Drum No. 450, DD 12
wvhite powder
174 0458-0948-D-L Drum No. 458, $ 4
brown liquid
ND (8.4) 04692-1015-D-L Drum No. 492, PP 17
dark liquids w/solids
ud (2.0) 0554-1136-D-L Drum No. 354, Pit 3 [} )
) clear liquid
8,750 0558-1140-D~-L Drum No. 558, Pit 3 "
dark sludge w/vater
ND = none detected: number in ( ) indicates the lower detection limiz of
the linear range due to background noise.
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TABLE 5.11-1 §§§§'

RESULTS OF ANALYSES OF SELECTED SANPLES -~ .
2,3,7,8~1TC00, 2,3,7,8-TCDF, AND OCDD l

2,3,7,8-(1)  2.3,7.8-(2)

’ ‘”Ocu:hlorodibenzo-rdiuil.

SANPLE TYPE OF (3 —
IDENTIFICATION SAMPLE TCDD TCOF oo
(ppd) (ppb)
4-2-H-1598-100 usss 93.5 1.9 sl
A-3-C-0354-101 Bss 18.8 $.0 22.0
1-2-L-0857-109 Bss 12.1 12.6 82.0
B-2-M-1346-102 usss 2.8 ¥D(0.36) w(0.88)
A-5-C-1661-101 NssS 453 uD(0.66) s.8
F-5-E-1605-101 usss 394 10.6 10.0
C-5-E-1567-101 usss 217 217 3
H-7-H-1521-101 Nsss 21.6 23 3.3
H-$-F-1395-101 NSSS 69.3 ND(0.60) 8.7
A=2-C-1334-101 usss 330 2.3 38
C-7-C-0642-100 NSSS 180 8.2 9
A=2-K-0636-102 8ss 72.5 0.70 10
C-7-C-0710-109 Bss 1.8 1.0 2.2
! 1-7-K-1047-109 Bss 5.8 10.1 ¥(0.62)
| 1-5-A-0869-109 Bss 20.9 ¥D(0.96) n
, C-7-C-0701-201 ass 2.1 ¥D(0.49) 1.1
—_ 9600~1834-108 Bss- 3.4 19.9 15.7
Shervin-Williams —
C-$-F-1448-100 uSSs 361 13.2 2 o
1-3-0-0309-299 River Sediment 130 14.9 16 b
1-1-0-0302-299 River Sediment 5.6 0.6? 5.6
1-3-0-1785-300 River Sediment- 151 1.4 10.6 >
Bed Sampling :
0-9-0-0299-300 River Sediment 10.8 ¥D(0.43) 4.8 o
0-1-0-0186-300 River Sediment 3.9 ¥D(0.69) 8.5 o
0-8-0-0205-299 River Sediment 10.4 ¥D(0.23) 8.6 &
(l)2.).7.0-Tctuchlorodibcn:o-rdio:in.
(2),3,7,8-Tetrachlorodibenzofuran.
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TABLE 5.12-1 2 8?,5'
QUALITY ASSURANCE OBJECTIVES 3zZ 5'
226 [ 4
Lo d -
|
METHOD
AL PRECISION  METHOD ACCURACY
Ys1s MATRIX (X Rel. (X Recovery)
Std. Dev.) _—
; 2,3,7,8-TCOD Vater 225 $0-120
] Soil +23 $0-120
i Air/Ind. Hyg. 225 50-120
! Surface Wipes 225 30-120
: Misc. Organics 25 30-120
; Volatile Priority Water s7-22(1) 7s-uo§‘;
i Pollutants soil _  s1-22{1) 60-130(}
i Ambient Air :7-2221; co-uo“;
Misc. Organics = 27-22 1 60-130“
Semi-volatile Priority Vater " sg-70(1) ao-m:‘;
Pollutants Soil s6-70¢1) so-uo(i)
Asbient Air 26-70:1; s0-180{})
Misc. Organics  26-70(! 40-180!
Priority Pollutant Vater :no:” 70—1008;
—_ Metals Soil PSTALY 70-100

Misc. Organics

Cyanides Water 210 85
Soil 215 8o

=)

Total Phenols Water sl 75-100 -_>
soil £3) 75-100 (@

“’Thc accuracy and precision sre compound dependent. A

BOTES: The Quality Assurance Objective for completeness is 90 percent
for all of the above analyses.

The Method Precision sand Method Acceracy reported for each
anslysis vere generated by the EPA under ideal conditions. The
precision and accuracy that can be achieved are frequently
determined by the level of interferences present rather thaa
instrumental or method limitations.




oo :zl

® c o o

Secg

- OS2 e 0
<P em

= -'ﬂ"
33755

arTe g -

4 >
L d g'n.|

ae g

(-3 -
o n’sl

TABLE 5.12.1-1 5%z

nZs‘
FIELD BLANK COLLECTION SUMMARY 53"3|
.|

Wi swepues  WALYSIS PARETERS UL Ulrress  eequmcy

COLLECTED COLLECTED (BLANKS) (BLANKS TO SAMPLES) an—

Solid 148 Full PP (87) 35 VoA 2

. or 2 Dioxin 1.4

i Dioxin only (61) 2 Extractable PP 1.4

2 PP Matals 1.4

2 Cyanide 1.4

2 Phenols 1.4

Vater 19 Full pp’ 2 rFull P’ 10.5
Wipes 8 Dioxin only 15 Dioxin 15 :
Chips 10 Dioxin only 2 Dioxzin 2.9 '

— “PP indicates priority pollutants which includes dioxim.
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TABLE 5.12.1-2 3 35 §|
QUALITY CONTROL RESULTS ‘3: [ad g;
FIELD BLANKS FOR 2,3,7,8-TCDD ANALYSIS sSss .I
(Concentration Units are in ppb) - '=|

SAMPLE TYPE/NUMBER COLLECTION DATE RESULT
| I
l Field Blank/L1556 10-15-84 ND(0.0007)
| Field Blank/L1623 10-17-84 ND(0.009)

D = not detected, detection limit reported in parentheses.




B 1
!
]
i
1
TABLE 5.12.1-3
QUALITY CONTROL RESULTS
FIELD AND TRIP BLANKS FOR PRIORITY POLLUTANT METALS ANALYSIS
(Concentration Units are mg/L - ppa)
5 FIELD BLANK TRIP BLANK FIELD BLANK
i PARAMETER (KlJ?#)e (K1375)* (KITOJ)*
10-09-84 10-09-84 10-19-84
i
i f L.
Antimony <g.001 <0.001 <0.001
Arsenic <0.001 <0.00t 0.004
Seryllium <0.001 <0.001 <0.002
Cadmium <0.001 <0.001 <0.001
Chromium <0.01 <0.01 <0.01
Copper <0.002 <0.002 0.005
Lead <0.01 <0.01 <0.01
! Mercury <0.001 0.001 <0.001
Nickel <0.01 <0,01 <0.01
~— : Selenium <0.001 <0.001 <0.001
Silver <0,.002 <0.002 <0.002
Thallium <0.02 <0.02 <0.02
Zine <0.001 <0.001 0.012

*Dates shown are collection dates.

"Ihe less-than result indicates a value below the
limic,

presented detection
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TABLE 5.12.1-4 a '.s’?gl
QUALITY CONTROL RESULTS - 12I

FIELD AND TRIP BLANKS FORCYANIDE/PHENOLS ANALYSIS

(Concentration Units are in Mg/L - ppm)

SAMPLE TYPE/NUMBER COLLECTION DATE PARAMETER RESULT
Field Blank/K1429 10-10-86 Cyanide <0.01"
Trip Blank/K1430 10-10-84 Cyanide <0.01 N
; Field Blank/K1659 10-18-84 Cyanide <0.01
; Field Blank/K13513 10-11-84 Phenols <0.01
) Trip Blank/K1514 10-11-84 Phenols <0.01
Field Blank/K1732 10-22-84 Phenols 0.08

*The less-than result indicates a value below the presented detection
limit,
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TABLE 5.12.1-$ 3 g'z’s
SUMMARY OF VOLATILE CONTAMINANTS *° .3|
IN FIELD AND TRIP BLANKS ‘I
FIELD BLANKS TRIP BLANKS
' COMPOUND NUMBER CONCENTRATION NUMBER CONCENTRATION -
i ' SAMPLES RANGE SAMPLES RANGE
; DETECTED (ppb) DETECTED (ppd)
| _
' Methylene chloride »” (5-130) 37 (5-51) -
1,1,1-Trichloroethane 1 4 0 -
Chloroform 19 (1-61) 6 (1-56)
_ Tetrachloroechene 1 4 0 -
f Toluene 2 (1-2) 2 {1-1)
i Trichloroethena 1 S 0 -
i
; Acetone 5 (10-47) ? (10-78)
i Bromodichloromethane 14 (3-12) 4 (9-14)
]
Carbon disulfide 1 2 0 -
N




TABLE 5.12.2.1-1
QUALITY CONTROL ACCEPTANCE CRITERIA
SURROGATE RECOVERIES

ACCEPTABLE PERCENT RECOVERY RANCE"

noATE WATER SOIL

VOA:

1,2-Dichloroethane-dé 17-120 64-129

Toluene~-d8 86-119 69-127

4-8romofluorobenzene 85-121 61-122
B/N/A:

Nitrobenzene-d$ 41-120 24-115

2-Fluorobiphenyl 44-119 31-120

p-Terphenyl-dl4é 33-128 28-133

2-Fluorophenol 23-107 24~111

Phenol-d$ 15-96 20-106

2,4,6-Tribromophenol 20-103 11-102
Pesticide:

Dibutyl chlorendate 67-114 0-205

*In accordance with EPA contract laboratory program requirements.
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TABLE 5.12.2.1-2 a3z
«®
QUALITY CONTROL ACCEPTANCE CRITERIA a° 8'
SPIKE RECOVERIES AND RPD "
ACCEPTABLE PERCENT ACCEPTABLE’
SURROGATE RECOVERY RANGE RPD (X) —
COMPOUND WATER soIL WATER/SOIL
VOA:
1,1-Dichloroethylene 61-145 59-177 <15
Trichloroethylene 71-120 62-137 <l$
Benzene 16-127 66-142 <13
Toluene 76-125 $59-139 <19
Chlorobenzene 15-130 60-133 <15
‘ B/M/A:
1,2,4-Trichlorobenzene 39-98 38-107 <350
Acenaphthene 46-118 Il-137 <50
2,6-Dinitrotoluene 24-96 28-89 <50
Di-n-butylphthalate 11-117 29-13% <50
Pyrene 26-127 35-142 <30
N-Nitrosodi-n-propylamine 41-116 41-126 <50
1,4-Dichlorobenzene 36-97 28-104 <50
: Pentachlorophenol 9-103 17-109 <40
~ 4~Chloro-3-methyl phenol 23-97 26-103 <40
Phenol 12-89 26-90 <40 —
2-Chlorophenol 27-123 25-102 <40 o
4-Nitrophenol 10-80 11-114 <40 b4
Pesticide >
Lindane 56-123 46-127 <40 ~
Heptachlor 40-131 35-130 <40 . °
Aldrin 40-120 34-132 <40 o
Dieldrin $2-126 31-134 <40
Endrin 56-121 42-1319 <40 h
psp'-DOT 38-127 23-134 <40
*In accordance with EPA contract laboratory program. requirements.
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TABLE 5.12.2.1.1-2

QUALITY CONTROL SUMMARY DATA:
ORCANIC PRIORITY POLLUTANT SURROCATE RECOVERY RESULTS
OUTSIDE OF QUALITY CONTROL ACCEPTANCE LIMITS

ANALYS!S . NUMBER OUTLIERS/TOTAL NUMBER ANALYSES
LOW MEDIUM LOW MEDIUM LOwW MEDI UM
LURKROCATE COMPOUND VOLATILE VOLATILR BASE/NEUTRAL/ACID BASE/NEUTRAL/ACID PESTICIDLE PESTICIDE
|
Toluene=-d8 0/68 0/7 - - - - 1
4- 1. umof luvrobenzene o/68 0/7 - - - - ‘
1,2-Dichlorcet hane-d4 /68 0/7 - - - - }J
Nitrubenzene-d$ - - 2/46 0/29 - -
2-Fluorobiphenyl - - 0/46 0/29 - -
p-Terphenyi~dlég - - J/ab 0/29 - -
Phenol -d3% - - 2/46 0/29 - -
2-Fluorophenol - - 1/46 0/29 - -
2,4,6-Tribromophenol - - 2/46 1/29 - - .
I
Mibulyl chlorendate - - - - 32/4% 19/32
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TABLE 5.12.2.1.1-3 ;3 ..‘55
QUALITY CONTROL CHECK FREQUENCIES 1 3'=|
SOILS N |
NUMBER NUMBER QC CHECK
ANALYSIS/LEVEL SAMPLES MS/MSD PAIRS FREQUENCY
ANALYZED ANALYZED (%)
VOA/Low 68 S 7.4
VOA/Medium 7 2 29
8NA/Low &6 4 8.7
BNA/Medium 29 2 6.9
Pesticide/Low 43 4 9.3
Pesticide/Medium 32 2 6.3
Herbicide 75 b3 7.3




SPIKE COMPOUND

1,1-Dichloroethylene
Trichloroethylene
Benzene

Toluene

Chlorobenzene

TABLE 5.12.2.1.1-4

QUALITY CONTROL SUMMARY DATA
VOLATILE ORGANIC PRIORITY POLLUTANT SPIKE RECOVERY
AND DUPLICATE RESULTS

SOILS
LOW VOA ANALYSIS MEDIUM VOA ANALYSIS

AVERACE I RECOVERY  AVERACE RPD  AVERAGE X RECOVERY  AVERACE RPD
(2 Std.Dev.) ($s1d.Dev.) (2std.Dev.) (2Std.Dev.)
101 (29.4) 4.8 (23.9) 101 (1135) 5.5 (2£1.5)

86 (16.8) 4.6 (£5.7) 90 (3.5) 6.0 (23.0)

87 (16.7) 4.0 (26.0) 19 (21.5) 4.5 (20.5)

90 (212) 7.4 (24.9) 106 (224.9) 8.5 (23.5)

85 (24.3) 4.8 (26.0) 89 (14.2) 6.5 (26.5)
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TABLE 5.12.2.1.1-6
QUALITY CONTROL SUMMARY DATA
PRIORITY POLLUTANT, PESTICIDE, AND HERBICIDE SPIKE KECOVERY
AND DUPLICATE RESULTS
SOILS .
LOW PESTICIDE ANALYSIS MEDIUM PESTICIDE ANALYSIS HERBICIDE ANALYSIS
SI'IKE COMPOUND AVERAGE X RECOVERY AVERACE RPD AVERACE I RECOVERY AVERACE RPD AVERAGE I RECOVERY AVERACE RPD
(2 Std.Dev.) (2Scd.Dev.) (2Std.Dev.) (1Std.Dev.) (2S1d.Dev.) (2Std.Dev.)

lindane 99 (210) 6.0 (23.5) 103 (22.0) 1.5 (21.5) - -
Hicptachlor 100 (213) 9.0 (23.1) 111 (29.0) 7.5 (22.5) - -
AMdrin 96 (%8.2) 6.5 (£3.2) 103 (£12) 12 (212) - -
bieldrin 100 (214) 7.0 (£3.5) 110 (£3.6) 3.5 (20.5) - -
Endrin 95 (25.9) 3.3 (2£2.4) 107 (23.9) 6.0 (23.0) - -

pop' ~0DT 107 (213) 18 (z210) wR 3.5 (23.3%) - -
balapon - - - - 49 (239) 21 (£12)
licamhg - - - - 71 (236) 3.5 (22,0)
Dichioraprop - - - - 16 (138) 1.9 (12.¢)
2.4+D - - - - 6) (176) 21 (211)
2,4,%-7P - . - - 6% (23)) 4.4 (12,0)
2,4,%-1 - - - - 4% (126) 16 (11%)
7,410 ) - - - 49 (129) 49 (118)
i nreeh . - - . 0 NO

Mo Mut tvpuriable = all peecent recuveries outside quality gunteol Limits,
Ne oo ot saleulatable » o)) recoveries are aero,
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TABLE 5.12.2.1-3-‘

QUALITY CONTROL SUNMARY DATA
PRIORITY POLLUTANT PESTICIDE SPIKE RECOVERY
AND DUPLICATE KESULTS
SEDIMENTS

LOW PESTICIDE ANALYSIS

MEDIUM PESTICIDE ANALYS]S

SPIKE COMPOUND AVERACE I RECOVERY lPD‘ AVERAGE X RECOVERY RPD’
(2 Std.Dev.) () {(tStd.Dev.) )
Lindane 90 (22.5) 7 102 (14) 8
Heptachlor 105 (21.5) 3 106 (£3) 6
Aldrin 95 (22) 4 100 (22.5) 6
Dieldrin 9% (22) 4 78 (21.5) 7
Endrin 112 (22) 3. 120 (£1.5) 3
pop’-DDT 107 (£3.3) ? 117 (¢1) 2

'Only one MS/MSD pair was run for each analysis type} therefore, no aversge RPD is available.
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ANALYSIS

SURROGATE COMPOUND

Toluene-d8
4-Bromofluorobenzene
1,2-Dichloroethane~dé

Nitrobenzene-d$
2-Fluorobiphenyl
p~Terphenyl-d1é
Phenol -d$%
2-Fluorophenol
2,4,6-Tribromophenol

Dibutyl chlorendate

TABLE 5.12.2.1,3-1

QUALITY CONTROL SUMMARY DATA
ORCANIC PRIORITY POLLUTANT SURROGATE

RECOVERY RESULTS
WATERS

AVERAGE X RECOVERY

LoW
VOLATILE

102 (24.2)
99 (t4.6)
103 (24.3)

(£STD.DEV.)
Low Low
BNA PESTICIDE
80 (212) -
62 (29.3) -
46 (210) -
62 (214) -
50 (211) -
55 (219%) -
- 89 (218)
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TABLE 5.12.2.1.3-2

QUALITY CONTROL SUMMARY DATA

ORCANIC PRIORITY POLLUTANT SURROCATE

WATER RECOVERY RESULTS
OUTSIDE OF QUALITY CONTROL

ACCEPTANCE LIMITS

WUMBER OF OUTSIDE RECOVERIES/TOTAL

ANALYS1S NUMBER OF ANALYSES

LOW Low Low
SURROGATE COMPOUND VOLATILE BNA PESTICIDE
Toluene~-d8 0/24 - -
4-Bromofluorobenzene 0/24 - -
1,2-Dichloroechane-dé 0/24 - -
Nitrobenzene~d$ - 8/24 -
2-Fluorobiphenyl - 8/24 -
p~Terpheayl-dl4 - 8/2¢ -
Phenol-d$S - 124 -
2-FPlucrophenol - 1/24 -
2,4,6-Tribromophenol - 8/24 -
Dibutyl chlorendate - - 18/24
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TABLE 5.12.2.1.3-3

QUALITY CONTROL DATA
ORCANIC PRIORITY POLLUTANT SPIKE RECOVERY
AND DUPLICATE RESULTS

s B

WATERS -
LOW VOLATILE ANALYSIS LOW BNA ANALYSIS LOW PESTICIDE ANALYSIS
SPIKE COMPOUND AVERACE X RECOVERY AVERACE RPD AVERACE I RECOVFRY AVERACE R¥D AVERACE I RFECOVFRY RPDQ
( Std.Dev.) (2Std.Dev.) (28td.Dev.) (sStd.Dev.) (2Std.Dev.) %)
1,1-Dichloroethylene 110 (24.1) 2 (20) - - - -
Trichloroethylene 103 (28.4) 5 (:1) - - - -
Benzene 98 (22.6) 5 (21) - - -
Toluene 104 (26.3) 10 (£3.5) - - - -
thlorobenzene 102 (25.0) 9 (24.5) - - - -
1,2,4~Trichlorobenzene - - 63 (24.1) 3.5 (23.5) - -
Accnaphthene - - 62 (21.9) 5.5 (22.5) - -
2,6-Dinitrotulene - - 47 (214) 6.5 (20.5) - -
hi-n-butylphthatste - - 37 (22.7) 13 (23.5) - -
“‘yrene - - 59 (216) 15 (26.5) - -
1-nitrosodi~n-propylemine - - 70 (211) 3.5 (23.9) - -
+4-Dichlorobenzene - - 55 (21.2) 2 (£2) - -
vnlachlorophenol - - 73 (£3.9) 7.5 (20.5) - -
«=Chloro=-3-methy!phenol - - 54 (27.9) 4 (21) - -
vhenol - - 66 (211) 6 (¢2) - -
*~Chlorophenol - - 12 (£9.2) 1 (20) - -
=Nitrophenol - - 65 (27.5) 6.5 (£1.9%) - -
lLindane - - - - 12 (£1.9) - 4
th-pt achlor - - - - 68 (%5) 14
Aldrin - - - - 69 (24) 11
meldrin - - - - 15 (22.9) 7
Endrin - - - - 81 (21.9) 4
popt =birT - - - - 18 (11.9) 9
ity nne RE/RSIE pair waw run foe this analysie Lypel therefore, an average HPD Is nat avallable,
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SAMPLE
MATRIX

Soil
Sediment

Water

e
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TABLE 5.12.2.2-1 3 T
s353]
QUALITY CONTROL CHECX SAMPLE FREQUENCIES - L3
INORGANIC/CLASSICAL ANALYSES '

LU wamor SO wmeor A
ANALYZED SAMPLE SPIKES 1) BLIND SPLITS )
5 s 6.7 s 6.7
13 1 6.7 1 6.7
24 2 8.3 2 8.3
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TABLE 5.12.2.2-2 g° ;3|
=
QUALITY CONTROL SUMMARY DATA s3]
; INORCANIC PARAMETERS SPIKE RECOVERY AND - e
| DUPLICATE RESULTS l
MATRIX  AVERACE I RPD ($STD.DEV.) AVERAGE X RPD ($STD.DEV.)
PARAMETER WATER SOIL WATER AND SOIL
| Antimony 133 (£33) 28 (221) 105 (231)
b Arsenic 70 (233) 28 (220) 113 (225)
; Berylluim 27 (22) 9.8 (t10) 102 (27.3)
: Cadmium 20 (213) 15 (21a) 93 (27.1)
; Chromium 76 (£74) 15 (£10) 94 (£7.0)
Copper 16 (211) 20 (216) 102 (27.0)
Lead 16 (28) 20 (217) 105 (26.8)
Mercury 60 (260) 43 (237) 107 (224)
— Nickel 11 (24) 28 (216) 112 (26.5)
Selenium 0 0 92 (£19) —
Silver 9 (29) 3.7 (£8.2) 99 (26.7) o
Thallium 0 (] 104 (27.8) ;
Zine 13 (210) 13 (23) 105 (£7.9) -_o




SAMPLE
TYPE

Chip
Chip
Sediment
Chip
Sediment
Chip
Sediment
Soil
Bulk
Chip
Chip
Chip
Chip
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Sediment
Soil
Drum

TABLE 5.12.2.3-1

LABORATORY DUPLICATE RESULTS SUMMARY
2,3,7,8-TCDD

ORIGINAL
RESULT
(ppb)

2.0

WD (0.08)"

0.53
9.2
0.60
ND(0.28)
1.7
ND(0.30)
3.0
76.8
43.2
18.1

NOTNwNN®
u“. L] - . o
S¥Nnarw®

-~
.
-

3.4
268.
33.4
450.
0.27

10,200.

DUPLICATE
RESULT
(ppb)

1.8
ND(0.23)
0.55

= A
[- N XV
.
wv

NO NS -
w
(-]

0.16
9150.

RPD
)

70
23
27
10
26
2.7
18
3.0
4.2
25
36
51
11

*The numbers in parentheses represent the detection limics.
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SAMPLE TYPE

Chip
Sediment
Sediment

Chip
Sediment

Soil

TABLE 5.12,2.3-2
LABORATORY SPIKE RECOVERY RESULTS SUMMARY

DIOXIN
ORICINAL AMOUNT THEORET. CONC SPIKE
RESULT * SPIKED - SAMPLE + SPIKE RESULT
(ppb) (ppb) (ppb) (ppb)
wD 1.0 1.0 0.7?
0.53 1.0 1.5 1.3
0.60 1.0 1.6 1.4
ND 1.0 1.0 1.0
1.7 1.0 2.7 2.2
ND 1.0 1.0 1.2
0.93 1.0 1.9 2.4
2.2 1.0 3.2 2.7
0.39 1.0 1.4 1.6
0.27 17.0 17.3 18.1
2.3 1.0 3.5 2.5
2.4 1.0 3.4 2.4
5.8 1.0 6.8 6.5
3.4 1.0 4.4 3.5

PERCENT
RECOVERY

87
as
100
82
120
126

114

103
n
n
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TABLE 5.12.3,2-1 es>3
e o
PROGRAN QC BLANK SPIKE SAMPLE RESULTS 3 3?5'
2,3,7,8-TCDD ANALYSIS a* &
“|

ity MATRIX Asg?Z:ED SPIKE LEVEL RESULT T RECOVERY
9900-1461-W-L Wipe 10-15-84 40 ng/wipe 34.9 ne/wipe 81, I—
9900-1462-W-L Wipe 10-15-84 40 ng/wipe 34.7 ng/vipe 87.
9900-1463~W-L Wipe 10-15-84 40 ng/wipe 38.5 ng/wipe 96.
Q-1-C-1467-100-S-L  Soil  10-15-84 671. ppb 725. ppb 108.
Q-1-C-1468-100-S-L  Soil 10-15-84 -671. ppd 878.ppb 131,

Q-1-C-1469-100-S-L  Soil  10-15-84 671. ppb 780. ppbd 116.
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TABLE 5.12.3.3-1 3 3;’-'§|
ITAS SAMPLE SPLIT RESULTS SUMMARY ~* &
2,3,7,8-TCOD ANALYSIS l
': ortcrwaL/seLrt o ORICMALsprrT mesuLt  meo - —
SAMPLE NOS. ) (ppb) (ppb)
(ppb)
L0111/L0112 Chip 0.70 0.95 30 .
Lo890/L0891¢}) Chip 1.25 1.20 .
L0894 /L0895 (1} chip WD €0.78)(%) wp (0.48) 0
11039/11049 Soil 3510.(2) 824.(2) 120 ]
1500.¢(3) 1300.¢3) 14
L1S17/L1519 soil 1.2 0.7 3
:
N
L1661/L1663 Soil 433.(2) s26.(2) 15 -_
460.(3) s40.(3) 4 O
>
Y1038/Y1048 Soil 350.(2) 1030.(2) 98 °
350.(3) 449, () 25 o'
Y1333/Y1339 Soil 326.(2) 462.(2) 34 &
29¢.(3) 269.(3) 18
Y1471/Y1674 Soil 3.6 1.8 6
Y1359/Y1301 Vater 0.68 0.18 116

(1)These samples were collected from the Sergeant site,
concurrently with the 80 Lister Avenue sampling.
(Z,Onr wram sample gliquot result.

Byen pram sampie aliquot result,

. (‘)Detection limit indicated in parentheses.
e
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TABLE 5.12.4-1 . §°g?
NJDEP-DESICNATED SPLIT SAMPLES : Sa :EI
L d [ -]
o' A
SAMPLE ITAS REQUIRED
ITC SAMPLE NUMBER TYPE ANALYSES NJDEP SPLIT SAMPLE WUMBER
1-1-0-0301-300-N-L Sediment Dioxin 9300-0286~300-%-J
1-6-9-0312-300-4~-L Sediment Dioxin 9300-0287-300-%~)
4506-0425-C~-L Chip Dioxin 9300-0429-C-J
4506-0426~-C-L Chip Dioxin 9300-0430-C~J
0265-0573-D-L Drum HazCat ETC No. F5470A -
0266-0374-D-1 Drum HazCat ETC No. FS471a
0267-0575-0D-L Drum HazCat ETC No. FS5472a
0268-0576-D-L Drum HazCat ETC Mo. F5473A
0269-0577-D~L Drum HazCat - ETC No. FS5474A
0270-0578-D-1 Drum HazCat . ETC dNo. FS5475a
0271-0579-D~L Drum HazCat ETC Mo. FS476a
0272-0580-D-L Drum HazCat : ETC No. F5477a
0273-0581-D~-L Drum HazCat . ITC Mo. F54784
0274-0582-D-L Drum HazCat ETC No. F5479A
0275-0583~D-L Drum HazCat ETC Mo. F5480A
0276-0584-D~L Drum HazCat ETC No. F5481a
0277-0585-D-L Drum HazCat ETC So. P5482a
0278-0586-D~L Drum HazCat ETC ¥Mo. F5483a

_ 0279-0587-D~-L Drua HazCat ETC No. F3484A

S 0280-0588-D-L Drum HazCat ETC No. F5485A
0281-0589-D-L Drum HazCat ETC No. F5486A ——
0282-0590-D-L Drum HazCat ETC No. F5487A
0437-0924-D-L Drum HazCat ETC No. F5488aA U
0438-0925-D-L Deum  HazCat/Dioxin ETC No. F5489A -
0439-0926-D-L Drum HazCat ETC No. F5490a >
0440-0927-D~L Drum HazCat ETC No. F5491a -
0441-0928-D-L Drum HazCat ECT No. F5492a o
0442-0929-D-L Drum HazCat ETC No. FS5493a °
0443-0930-D-L Drum HazCat ETC No. F5494a
0444-0931-D-L Drum HazCat ETC No. F5495A A
0450-0937-D~L . Drum HazCat/Dioxin No ETC No. recorded
0451-0938-D-L Drum HazCat No ETC MNo. recorded
0452-0939-D-L Drum HazCat Mo ETC No. recorded
0453-0940-D~L Drum HazCat No E£TC No. recorded
1-7X-1038-100-3~Y Soil  All parameters ETC Mo. 6506 & 6508
8012-1323-2-L Sever Dioxin ETC No. F5467a
C-5-F=-1448-100~-5-Y Soil  All parameters ETC Mo. F7608A & FI606E
A=4-F-1516-100-S-Y Soil  All parameters ETC No. F7603E
A-4-F-]1517-10]~8-L Soil Dioxin No ETC No. recorded
C-3-1-1577-101-8-L Soil Dioxin No ETC No. recorded
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6.0 SITE CHARACTERIZATION
6.1 ANMBIENT AIR

The highest concentrations in the ambient air samples of total suspended
particulates matter (TSP) and inhalable particulate matter (IPM) both
occurred on September 25, 1984. The TSP concentration on that date was
254 milligram per cubic meter (aall3) vhich exceeds the secondary 24~
hour National Ambient Air Quality Standard (NAAQS) of 150 mg/m> for TSP,
but is less than the 24~hour primary standard of 260 nglla. The IPM
concentration on September 25 was 196 lgll] which is greater than the
150 -gllJ lover range for the proposed 24-hour IPM NAAQS.

The highest total metals concentration was 2.6 ag/-’ and occurred on
October 4, 1984. The relative concentrations of the various metals are
consistent with those measured in Mewark during the Airborne Toxic
Clements and Ocrganic Substances (ATEOS) studies. The most sbuadant
setals vere iron, lead, manganese and zinc, again paralleling the
results of the ATEOS studies.

Dioxin was not detected on any of the days on which maximum concentra-
tions of TSP, IPM, metals, VOC's, pesticides or PMA were measured.
Dioxin was detected on September 10 and 24, at respactive concentrations

of 86 and 286 picograms per cubic meter (nl-’).

The highest total VOC concentration wes 182 -gl-’ vhich was measured on
September 25. Msjor constituents were xylene, toluene and ethyl
benzens, all aromatic hydrocarbons commonly emitted from petroleum
cefineries and plants menufacturing coatings end solventsi they are slse
constituents of aviation fuel. Other major constituents were
trichloroethene and tetrachloroethene which are solvents widely uesed for

dry clesning and degreasing.

pow(yy Bujeq

juewnaop ey3 jo A3jjenb
943 03 9Np 8 3 ‘92)30u

— 2
[ _J

_ol
a =
-o'
o m
o
.-.'
[
>
- &
=
8=
==
—-a
*®
-}
.|




6-3

Twenty-two drums representing 21 different lots (which comprised 499 of
the 570 drums stored) were analyzed for dioxin., Fifteen of the analyses
were positive, i.e., greater than one ppb, and seven produced nonde-
tected results. The most significant dioxin contamination was deteccted
in a drum containing solids and sludge labeled lot "Pit 3" (36 drums
were included in this lot) at 8,750 ppb and from a drum containing
yellow crystalline powder labeled lot *CQ"™ (11 drums vere included in
this lot) at 12,200 ppb. A weighted average of the lots determined to
have positive dioxin concentrations indicates an estimated 230,000
pounds of material containing 940 ppb dioxin, or 98 grams. The 47 drums
of "Pit 3" and "CQ" msterial contribute 93 grams of the total estimated

quantity of dioxin.

In addition to the 570 drums already on the site, 125 drums of various
waste were created during the site investigation undectaken by Diasmond
Shamrock. All of this material is currently stored in labeled drums in
the wvarehouse. The location of each numbered drum is shown in Figure
6.2-1. The material stored includes soil, cement, and dedris from
drilling operations; water collected from the bailing of monitoring
vells while sampling ground water; trash including bottles, polyethylene
sheeting, boxes and paper; disposable items such as gloves, towels, and
tyvek suits; and water and debris collected from the cleaning of decon-
tsmination wvater storage tanks and the diked areas around the tanks.

Material stored in drums 600 through 663 and 691 through 697 was
collected during the site sampling activities. Drums 664 through 690
contain primarily water with some debris collected from inside the dike

areas at the two major tank farms, and from the inside of Tank No. 2.

Drums 698 through 713 were collected during the general site cleanup and
background drilling operations on the Shervin-Willisms property. Drums
716 through 724 were filled during the final on-site cleanwp activities.
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dust collected from flat elevated surfaces inside the building. The

143 veyy

obsw| wyy

laboratory/office building is essentially :he cleanest of the four major

43 03 enp 8 3j ‘e3y30u

buildings with the highest levels detected in the floor of the basket
room at 69.3 ppb and on a laboratory hood at 14,000 ng/lz. The level
detected in the laboratory hood is judged to be an isolated event be-
cause of the function of the hood. The stack and solvent shed had low —_—
levels of contamination both inside and ocutside of these structures.
Contamination in the pump house, at 5.3 and 50.0 ppb, was notably

higher.

In general, dioxin contamination is greater on the interior surfaces of
al) the buildings than on the exterior surfaces. Roofs have the lowest
dioxin concentrations, while floors usually have the greatest. The

laboratory/office building exterior walls had no positive dioxin results

above ground level.

Due to the biased sample location strategy used, extrapolation of the
results to quantify the total amount of dioxin in the structures is not
feasible. However, an estimate of the volume of various types of mate-
rials in esch of the major buildings that is potentially contaminated
with dioxin has been made and is shown in Table 6.3-1, The total volume
of material from all four major buildings is estimated to dbe 3,180 cubic

yards. .

Associated with the process and chemical manufacturing buildings sre a °
' nusber of sumps and the industrisl sewer system. &

All of the sumps inspected during the site investigation had been pre~
viously cleaned or emptied to some degree. However, encugh residual

mgterial remeined in each to @blc the collection of bulk samples. A
total of eight sump semples were taken, three from within the chemical

manufacturing building, two outside the chemical menufacturing building,
and three just outside the process building. Four sever samples were
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The thickness of the fill ranges from eight feet along the southern
property boundary to 15 feet in the northwest corner of the property.
Along the western boundary of the site, the old river channel is fairly
well defined. The fill is approximately eight feet thick up to the
point wvhere the old river channel is encountered north of Boring 8-7,
In the central portion of the site, the edge of the old channel is
defined just north of Boring B-1l. The fill has a fairly uniform thick-
ness of eight feet to a point just north of Boring B-11 and gradually
increases in thickness in the direction of the bulkhead at the northern
site boundary. It is 15 feet in thickness at Boring 8-2. Along the
eastern boundary of the site, the old river channel has not signifi-
cantly intruded into the property. At the southeastern corner of the
site, the fill is six feet in thickness. The fill increases only
slightly to a thickness of eight feet at the bulkhead in the northeas-

tern corner of the site.

Subsection 5.5.2.1 describes the dioxin levels detected in the [ill
layer resulting from the analysis of near-surface soil samples and
shallow depth boring soil samples. The samples obtained in the fill
were snalyzed for dioxin in increments of depth from zero to 6, & to 12,
and 12 to 24 inches. Soil samples obtained from the borings at depths
greater than 24 inches vwere archived for possidle future analysis with
the exception of several samples (109's) obtained immediately above the

silt layer.

For the zero- to 6~-inch depth, dioxin concentrations varied from 0.39
ppd to 9,050 ppdb. For 6~ to 12-inch depths, the dioxin concentration
varied from 1.2 ppb to 3,690 ppb. The analysis of samples obtained in
the 12~ to 24-inch depth interval resulted in concentrations ranging
from 0.92 ppb to 19,500 ppb. Table 6.4.2-] susmsrizes dioxin concemtra-
tiom renges for the three depth intervals. All samples to the 24~-inch

depth snalyzed for dioxia had positive results.
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feet across the site with no identifiable trends in deposition. The
organic silt layer is composed of decayed grasses rooted in orgsnic
material produced from carlier growth. It has decayed to the present
deposit of fibrous, highly organic peat with intermingled silt and
humus .

The lowermost layer of the silt deposit extends across the site and is
probably the depositional result of tidal flat processes. It is a fine-
grained sediment deposited in & low-energy eavironment. Intermingled in
this layer are some roots and thin sand and gravel layers. The contact
between the c(wo silt units and the underlying glacio-fluvial sands is
generally gradational. The thickness of this lower unit varies from
three to eight feet, with the thickest deposit detected in the off-gite
(Shervin-Williams) wells.

laitially, seven samples in the silt layer were snalyzed for dieaia.
Subsequently, two additional silt samples, from 3~10 sad B-11, were sis0
anglyzed. It was not expected that dioxim would be detected, but six of
these nine samples indicated results above the method detection level,
ranging from 0.49 to 11.8 ppb dioxin. Because of these positive
results, five additional silt layer samples were selected from the
srchived Shelby tubes and analyzed. The five archive samples resulted
in two results above detection limits. The highest dioxin result im any
silt sample was 11.8 ppdb from Boring B-10, which is sdjacent te the
chemical menufacturing building. It is noted that the upper ergamic
silt layer is not present in this area. The remsiaing pesitive velues
ranged frem 1.2 ppb to 2.8 .ppb diozin.

Analysis for priority pollutants was not performed om silt layer
samples.
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in thickness from } to 11 feet. Data frem site borings indicate that

this silt layer is probably continuous across the site.

The fill material on the site constitutes a “surficisl aquifer®™ and the
silt layer underlying the fill has a lower permesbility, restricting the
downuard movement of ground water contained in the fill. Table 5.6.1-1
presents a summary of monitoring well data for the fill material. The
last column of the table shows thst the saturated thickness of the
permeable zones in the fill ranges from about two to eight feert. The
saturated thickness for monitoring wells Mi-1A, 2A, and 3A is likely te
range both higher and lower than the values showm in Table 5.6.1-1
because of the effect of tidal fluctuations en surficisl ground water
levels near the river. Although fill layer is denoted ss the surface
aquifer, it is very limited in extent and does not serve as a sowrce of

potsble or industrial water usage.

The glacio-fluvial sand depesit underlying the silt layer is s sigmifi-
cant water-bearing unit. The three deepest borings em site (B-1, B-3,
and B=9, all drilled to 81.5 feet) indicated this amit te be at least 62
to 68 feet thick at the boring locations. The unit appears te be com
pletely saturated. Some possible industrisl usage of water from this
unit is indicated in Table 3.3.2-1. It is not kmowm wbether a glacio~
lacustrine clay layer separates the glacio-fluvial sand depesit and the
shale or sandstone bedrock at the site as it does in many perts of the
area (Michols, 1968). The glacio~lacustrine layer cosld retard dovovard
flov in the sand uait.

Bedrock is composed of Triassic sandstenes and shales of the Sreaswick
Formation. Based on well data from seardby aress, it sppeers thet the
Bremswick Pormation beneath the site is fractured. The Brunswick
aquifer ic‘un tource of patable vater (Table 3.3.2-1) ia the serrowmd-

iag ares.
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borings, it is estimaced that the hydraulic conductivity of the glacio-
€luvial deposit ranges from 10 to 50 feet per day. This is the same
range as the surficial fill.

Based upon comparison with values reported for similar materials in the
literature, it is estimated that 0.00) feet per day (1.02107¢ centimeter
per sacond) is a reasonable value for the average vertical hydraulic
conductivity of the silt. This is a low value and indicates a signifi-~
cant potentisl for retsrding the flow of ground vater downward from the
fill.

6.5.4 Cround Water Flow

Based upon the ground water level messurements and slug tests performed
in the eight moaitoring wells, estimstes of ground vater flow directions
and rates in the fill vere made. Estimates of the vertical dowmnflow of
ground vater from the fill through the silt to the sand can slss be
made. Because osaly ene monitoring well wes imstalled in the glacio-
fluvial sand and some was installed in the Brunsvick FPormation, flow
directions and rates csa not be determined for these units.

Cround Water Flow in the Pill

Mean ground vatecr level elevations and approxzimate ground wvater level

contours for the fill at the site are shown in Pigure 35.6-9. The data
wvere obtained on Octeber 14, 1984. Nean values, defined as the average
of the maximum and minimsum values in a tidal cycle, are shown for moni-
toring wells ‘W-1A, 24, and 3A (odtained from Figures 5.6-1, 5.6-2, and
5.6-), respectively). These mean values were determined on October 1353
the corresponding weter levels for the ether monitoring wells were
observed on the same day. '

Cround water flov velocities in the surficial fill at the site were
comput ed from the gradients (piezometric head divided by discance)

developed from Figure 5.6-9 and hydreulic conductivities presented in
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Cround Water Flow in the Lower Units

One monitoring well was installed in the glacio-fluvial sand, but hy-
draulic conductivity testing vas not performed. Therefore, insufficieat
information is available to estimate flow rate and direction for this
unit. Similarly, no information regarding the Brunswick Formation uas
obtained as part of this investigation, since none of the borings

reached this unit.

6.5.5 Extent of Contamination

Analysis of sampies taken from the eight on-site wells has confirmed the
presence of dioxin in the ground water. Contsmination was present in 13
of 17 vater samples collected, ranging from 0.0059 ppb in monitoring
well MU-5A to 10.4 ppb in MW-2A.

The results indicate that contamingtion is greatest at the north end of
the site along the river, near the process and chemical manufacturing
beildings. Momitoring wells MW-3A, 6A, and 7A, located st the south amd
sosthvestern portions of the site, consistently had the lowest dioxia
levels, ranging from WD to a maximum of 0.016 ppdb;: wmonitoring wells ‘&~
4A and Mi-8A along the eastern edge at the site had dioxin levels
ranging from 0.20 to 1.l ppb: monitoring wells MJ-1A, 2A, and 3A locared
oa the northern edge of the site showed levels ung.ing froe 0.03 to 10.4
ppd dioxin.

Three ground vater samples from monitoring well MW~2A in the center of
the north end of the site had dioxin results of 7.9, 4.3 and 10.4 ppb,
all significantly higher than any other ground water sample dioxim
result. These very high levels of dioxin in water are probadly the
result of the presence of a contaminated solvent or other carrier chat
has selubilized in the ground vater or becsuse dioxin-contaminated

collodisal soil particles are suspended ia the water.
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A total of 15 sediment samples were analyzed for priority pollutants--10
at depths of zero to 12 inches and five at depths of 12 to 24 iaches.

Subsequent analysis confirmed the presence of a number of compounds.

In general, the upper (zero to 12 inch) samples showed higher values of
semivolatile organics, equivalent values of inorgarics and volatile
organics, and lower values of pesticides than the 12- to 24-inch depth
interval samples. The compounds with the highest concentrations
detected were chemicals produced on the site, including 2,4-DCP, 2,4,5-
TCP and their esters. Other compounds found in a significant number of

the samples included the various metals, fluoranthene, phthalates and

pyrene.
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. TABLE 6.3-1
ESTIMATED VOLUME OF CONTAMINATEY MATKRIALS
i PHOM MAJOR BUILDINCS
(SLAB) :?;g:'!;g WOOD OR ROOF STEEL  STRUCTURAL cg::gcs:;;:n TOTAL
. : BUILDING CONCRETE PLASTER  MATERIAL CRATINC STEEL
p (yd?) BRIGK (yd?) (yd’)  (yeh) (ydd) PANELS (yd?) -
(yah (yd))
b Office and Laboratory 100 30 180 110 - - - 700
Warehouse A80 160 40 - - 100 30 810
Process 110 110 - 23 40 100 15 %00
Chemical Manulecturing 413 610 - 23 60 80 20 1,270
TOTAL 1,165 1,190 220 160 100 260 63 3,180
%
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TABLE 6.4.2-}
2,3,7,8-TCDD CONCENTRATION RANCES
VERSUS NUMBER OF SAMPLES AMALYZED

FILL LAYER
NIOXIN DEPTH INCREMENT (inches)
CONCENTRATION 0cto b 6 to 12 2 o 24
RANCE (ppo)
<50 TN* o+ jgwe 9% « 33 119 « 28
50 to 200 &N + 33 ] 4N < 18 3%+ 38
200 co 500 6N + 1B SN e 1B 48 « 18
>500 4N + 38 Jne3s 38«28

*¥ refers to samples collected in the near surface s0il sampling
program.

**B refers to samples collected in the boring soil sampling program.

- -

a3 xZ
s co®go
Se=o—
~S®0
ax S &m
Sase_
222231
A;.,;
2223
S*oe
O o3 =
g°~;
D e T —
[ &)
>8®°e
Lad L -J
.I

—




L2 1 ¥ N T D ATED AT D D Gl
NOTICE: if the film Image
is lass cloar than this
notice, It s due to the ,
quality of the documaent _ °—> ,OOA.

being filmed

FIGURES




N e 4
. . ‘e -
~
o] 120~ - 120
. AO A
‘ u PASSAIC Hh Fnonnm LISTER AVE
3 RIVER WARE NOUSE OFFICE BUILDING
s ;
mw 100 b= a - 100
H z / \Mw_ .IN
: N { LI f r—.v\/\
. f s [
L L _,_u:.: s
00 b= .__ et . —— e T T T —~e0
g - . e e e
. ) . ) oo .
- . LR Do . w
- N L . e | w
W g0~ B . . ~so ¥
. Lt . . .., ) z
x . P Loy . .. B * . . LN ot * e
- . sAWD o e D T e sAND -
M wh . P . . ~—40 w
-
Y .“—u -
® -
Y O ~j20
APPROXIMATE ELEVATION OF DEDWOCK . ..  .". 7 POSSIBLE CLAY LAYER S
(NO SITE BORINGS REACN THIS DEPTN) - ' " | " /. (NO SITE BORING NE ACH THIS on!t.
[} 7 b -10
BEOROCK (ONRUNIWICK FORMATION)
10 e et §O
{ CROSS SECTION LOOKING EAST)
PLOURE QG 41~}
Yt NOMITONTAL 8CA SCHEMATIC CADES BECTION
T [ ereet oFf it
hotey
' BLEVATIONS ARE WiTH APOPSCT T BiTE DATUR VERTICAL ExAQEERATION X antiunidie
. 8 THUANERIIS OF SUREYRIACT BTRATA ANE DIAMOND SNAMAROCK
BAMI0 ON S0CHION B B {1WURE e 4 8 0:))
o AND ANT wiPmt S0RTATIVE OF TYPIGAL PALLAn,TENAD
asunr ONROITI1ONS
. I. e T maon E Crouting ¢ Sate Tomerrew

_ pow|iy Bujeq
Qoo (—Q Juswndop ey3 jo Ayend
oY) 03 enp 8| 3] ‘930U

8|4} UBY] JBO|D 99 8]

ofwuwy wily ey3 i :31LON



L i XK I I X J |
NOTICE: if the film image
is less clear than this
notice, it is due to the
quality of the document
being filmed

DIA 004

syx3l 'Sv1iva
IDOHWYHS GNOMVIQ

oo T D

ISNONINYM
SMNEa JO NOILYIOD

1-29 J4nar

’-3ET 0 oN
JuNGIJ 238 *IENOHINYA
#O NOILYION ONY NV WO 4

W

F 3
g éé‘ee@ eeélaeo
00063 00R8806
’——'-"8 Re8e geeeee
Sgsiccs| |@aasaa
e @80 0066 J
@ Q -| 900686 M
900088
ro- TS | | geeee@
- e 688
o e @
swute | @ g —t
| sasse
@ @@ s
- OO 1VIe) ow v
SRAEE SV TR O
T BB YOOV YW
A -
r]
e n
i ®
}. - e ———
" e

g 8,008

T

QL ENT]
ney

s+ Syg BRGNS aF° N 1)) DB &

[YF T eT FoT T (rUaeel 159 -




~ {
~ se3* 25'
A~ |
e T260
~<*a n1|
2L
3 53725
eg*8 2
| .Qnol
c >
7-1 S*a
a3 "l
co 3
~ 3333
7.0 CONCLUSIONS AND RECOMMENDATIONS 3 e .sl
1
The investigation documented in this report has provided considerable
data related to existing site conditions. Some conclusions regarding
the extent of contamination and the need for additional dats can be
drawn froes the results obtained thus far. Folloving is a brief discus-
sion of the conclusions drawn to date and recommendations for future
activities to provide the necessary input for a feasibility study.
7.1 DRUNS
Of the 570 drums on site from former plant operations, 180 have been
demonstrated to have nondetectable dioxzin concentretions. These drums
should be segregated, externally decontaminated, and disposed of off
site. The contents of the drums generated by the NIJDEP, EPA, and
Diamond Shamrock during off-site remedial activities and initial site
stabilization should be combined with other like materials (i.e., decon-
N——

teminition water, tyvek cLothin;. etc.) currently Sein; generated on
site; the resulting empty drums could be used for continuing activities
on site or deccntaminaied and removed from the site. The materials
remaining sfter this consolidation and segregation will be addressed as
part of the feasibility study.

7.2 BUILDINCS
With the possible exception of the office and laboratory building, the
buildings on the site are highly contaminated and constructed of

materials that make deccntamination impractical. It is anticipated that
the feasibility study will recommend demolition of these structures.
Decontamination of nonporous materials, such as structural steel
sembers, to permit their removal from the site for disposal will be

evsluated as part of the feasibility study, as will the final disposal
of the building rubble.




1-3

through the silt layer into the glacio-fluvial sand aquifer or into the

bedrock of the Brunswick Formation.

The subsurface hydrogeology, particularly that of the aquifers underly-
ing the silt, needs to be further defined so that potential contaminant
migration and possible remedial measures can be evaluated. This infor-

mation will be an important input to the feasibility study.

7.7 RIVER SEDIMENTS

The river sediment sampling program confirmed the EPA data for the
surface sediments and extended the data base to include sediments at a
greater depth., The lower sediments have been shown to contain higher
levels of dioxin than the shallow sediments. The lateral and vertical

extent of this contamination has not been determined.

A more extensive sediment sampling program will be prepared using
geostatistics as a planning tool. A hydrographic survey of the river
above and below the site has already been performed. Deta from this
survey will be used to prepare a sediment sampling progras to define the

extent of river sediment contamination.
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